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AN OBSERVATION OF VARIABLE WATER-VAPOR CONTENT IN RAPIDLY-MOVING 
AIR MASSES 


By Artuur Apert and C. O. 
[Lowell Observatory, Flagstaff, Ariz., March 1939] 


In the course of systematic measurements, at the Lowell 
Observatory, of the water-vapor content of the entire 
depth of the atmospheric column, an effort is being made 
to secure observations under varied conditions that should 
be fairly representative of the weather for the different 
seasons, including extreme as well as average conditions. 

The present note deals with one of the rather unusual 
records. In the Southwest, in late autumn or winter, 
there occasionally blows a strong, cold, and dry wind from 
the northeast. This peculiar wind, which may con- 
tinue for from 1 to 3 days, is accompanied by character- 
istic conditions, in that rarely is there any appreciable 

recipitation; the barometer is ny at maximum 

eight; there is little or no cloudiness; and the surface 
humidity is low. The transparency of the atmosphere is 
excellent, as tage? Almge eep blue of the daytime sky 
and the sparkling brilliance of the stars at night. These 
strong winds from the northeast are, in general, accom- 
panied by low temperatures, but there are exceptions to 
this condition. 

The observations here to be described were made during 
such a wind. 

As already mentioned, under these conditions humidity 
measurements by dry- and wet-bulb readings near the 
surface indicate a low water content for the air. This 
property was long ago found to be true for the entire 
atmospheric column as determined spectrographically in 
connection with the Observatory’s planetary spectroscopic 
investigations. At that time, however, it was not feasible 
to determine quantitatively the absolute amount of water 
vapor in the atmospheric column. With the installation 
of a recording infrared spectrometer in 1937, such quanti- 


tative determinations have become a part of an Observa- 
tory program of atmospheric research. The spectroradi- 
ometer installation occupies the northeast corner of the 
main building of the Observatory, the building itself 
being located on the northeast promontory of the Ob- 
servatory mesa. It may also be mentioned that on this 
high plateau and the mountainous regions to the north- 
east, there are no extended bodies of water. 

The 23d of November 1938, offered a favorable oppor- 
tunity to measure the water-vapor content of rapidly-moving 
air masses during astrong wind from thenortheast. Fowle’s 
spectroscopic method for determining the water-vapor 
content of the entire atmospheric column was employed, 
with the sun as the source of radiation; and the percentage 
absorption in the water vapor band Phi, center at 1.14 
mu, was the specific item utilized on this date. 

Three independent spectroscopic measures of water 
vapor were made respectively at 10:28 a. m., 10:34 a. m., 
and 10:47 a. m., M. S. T., surface temperature 25° F. 
The measures were accordingly made through very nearly 
air mass 2. Reduction to unit air mass, which may not 
be significant in view of such variability, yielded in milli- 
meters of an equivalent layer of liquid water: 0.3, 0.8, 
and 0.5, given in order to correspond to the times of 
observations listed above. 

It is worth mentioning that probably the reason for the 
fluctuation being of the order of the vapor content itself 
is in great measure the smallness of the latter. In other 
words, had this fluctuation of a fraction of a millimeter 
occurred during the wettest part of oursummer rainy season 
when the water-vapor content of the air averages about 18 
millimeters it would have passed unnoticed. 


UNUSUAL FLUCTUATIONS IN THE DEW-POINT ALONG THE SOUTHERN CALIFORNIA 
COAST 


By Dean Buiake 


{Weather Bureau Office, San Diego, Calif., June 1938) 


San Diego was one of the first Weather Bureau stations 
to use hygrometrical data in predicting minimum tempera- 
tures. 1917, Henry F. Alciatore, then in charge, experi- 
mented with formulas for the citrus belt of Diego 
County, the basis being the dry-bulb and dew-point tem- 
peratures, and the relative humidity at the ar 5 p. m. 
observations (P.S. T.). Besides developing hygrometrical 
formulas, various of the other methods then being tested, 
such as the “least square’’and “‘median temperature,” were 
carefully studied and applied. 

It was early discovered that there was a sufficiently con- 
stant relation between the dew-point at San Diego and 
minimum temperatures the next morning at back-country 
stations to justify the issuance of forecasts. This was par- 
ticularly gratifying as the observations were taken 62 feet 
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above ground on the roof of the Post Office and Custom 
House Building, and the elevations of the stations, for 
which the predictions were made, were from 110 to 657 
feet above sea level, and their distances from San Diego 
ranged from 8 to 32 miles. 

After further investigation a statistical method employ- 
ing combinations of the dry-bulb temperature, dew-point, 
and relative humidity at 5 p. m. was adopted as the most 
practical and accurate. In view of the lack of psychro- 
metric readings at the stations for which the predictions 
— made, the percentage of verification was unexpectedly 


the main, Alciatore’s method is still in use at San 
Diego, and the dew-point, because of its relative conserva- 
tism, continues the basis for the predictions. It is true, 


8 
< 
| 
> 
7 
‘ 
39 


40) 


however, that there has been a steady improvement in 
the forecasts; the reasons for this are that the psychro- 
metric data are available from all of the key stations, 
and that the evening weather map is now employed for 
estimating the influences of wind and cloudiness and for 
estimating the movements of the air masses involved. 

When the teletypewriter was installed some years ago, 

the airway sequences became available to the city office. 
From them it was discovered that at the stations near the 
ocean there were wide and rapid fluctuations in the dew- 
point under certain pressure situations. In some cases 
the changes were so large from hour to hour that verifica- 
tion of the reports was requested. The remarkable 
variation of 20° to 30° occasionally took place between 
the sequences. In fact, the fluctuations were greater 
than those of the temperature at some of the stations, and, 
after some study, the conclusion was reached that the 
observations at coastal stations were not dependable air- 
mass indicators, and that one sequence of reports alone 
was of little value in our predictions. 

It has been known for some time that, under certain 
ressure conditions over the Far West, dew-points are 
ar from constant. Floyd Young has discussed nocturnal 

changes in the dew-point at Medford! and later empha- 


"sized that their use in minimum temperature predictions 


was limited because of these changes,? However, as hy- 
rometrical data are still used in the frost work in San 
Jiego, any material change in the moisture content of the 
air p obra the night must be foreseen if the forecasts are to 
be of value to the growers. 

Our citrus districts Saeaty are the last to experience 
the change in air mass with the passage of cold or occluded 
fronts, and it is not at all unusual for firing to take place in 
the areas around Pomona and Redlands, while showers 
are still falling in San Diego County. In such situations 
reports from the north are invaluable, and, since the air- 
way sequences have been received every hour, they have 
proven extremely helpful. 

In the accompanying figure the temperature and dew- 
point readings at the sequences, 41 minutes past the hour, 
are shown on January 6 and 7, 1938, for the airway sta- 
tions at una Beach and Oceanside, and the airport 
stations at Burbank and San Diego. The weather map 
on both of these dates showed a large anticyclone over 
western United States with the center over southern 
British Columbia. Winds aloft were from the north or 


' Forecasting Minimum Tem tures in Oregon and California, by Floyd D. Young. 
MONTHLY Wea THER Review, Supplement No. 16, pp. 1920. 
' Predicting Minimum Temperature Es lly as a Function of Preceding Tempera- 


ture. E. 8. Nichols, with discussion by Floyd D. Young. MONTHLY Weatuer Re- 


view, 58: 170-189, 1930. 
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northeast, but as the high area was in the process of break- 


velocities were light. 

ourly and diurnal changes in the dew-point at the 
coastal stations of southern California are normally very 
small, and the unusual fluctuations shown in the figure 
occur only when dry descending wind or S air prevails. 
These abnormal variations are found on the border line 
between the moist ocean air and the dry land air, and it 
is the seesawing back and forth of the widely differing 
masses that causes the sudden changes. 

This is further exemplified by a brief description of the 
location of each of the stations. 

The station at Laguna Beach is about one-half mile from 
the ocean, and is situated on the slope of a hill which rises 
several hundred feet to the east and northeast. During 
the early evening the air flows down this incline, especially 
when the gradient winds are in that general direction. 
When it reaches the station, the humidity and dew-point 
both drop rapidly, but the temperature fall is slight as the 
air is heated somewhat in descent. The breeze usually 
diminishes after the early evening hours, and fluctuations 
in moisture content take place as the front between the 
maritime and land air masses moves back and forth. 

At Oceanside, the situation is somewhat different. It, 
too, is about one-half mile from the ocean, but here the 
airway station is in a shallow valley running in an east- 
west direction, and the wind is usually stronger and the 
dynamical effects less pronounced than at Laguna Beach. 
As a result, there is a gradual fall in both dew-point and 
temperature when the cooler, drier land breeze prevails, 
and a rise when the moist, ocean air sweeps by during the 


day. 

The assertion that the fluctuations are due to the prox- 
imity to the ocean is borne out by the sequence reports. 
These show that the dew-point at both Laguna Beach and 
Oceanside rises materially with the arrival of the sea 
breeze, usually about 10 or 11 a. m., and falls shortly after 
sunset with the advent of the land breeze. 

At the San Diego airport station, which is located 
several miles from the ocean, but on the shore of San 
Diego Bay at the base of a hill about 200 feet high, the 
dew-point fluctuates more than at Oceanside but less than 
at Laguna Beach. This is what one would expect. It is 
a matter of observation that even the distance of a mile 
or two may affect the readings when the land and sea 
breeze prevails, and simultaneous readings at the city 
office and the airport often show considerable difference. 

On the other hand, the Burbank airport station is lo- 
cated so far inland that the moisture content of the air 
remains relatively constant, and the temperature extremes 
are effected without much change in the dew-point. 
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SOLAR OBSERVATIONS 


{Meteorological Research Division, Epcam W. Wootarp in charge] 
TaBLeE 1.—Solar radiation intensities during February 1939 
(Gram-calories per minute per square centimeter of normal surface] 
WASHINGTON, D. C. 


SOLAR RADIATION OBSERVATIONS, FEBRUARY 1939 
By Invine F. 


Measurements of solar radiant energy received at the 
surface of the earth are made at eight stations maintained 
by the Weather Bureau, and at nine cooperating stations 
maintained by other institutions. The intensity of the 
total radiation from sun and sky on a horizontal surface is 
continuously recorded (from sunrise to sunset) at all these 
stations by self-registering instruments; pyrheliometric 
measurements of the intensity of direct solar radiation at 
normal incidence are made at frequent intervals on clear 
days at three Weather Bureau stations (Washington, 
D. C., Madison, Wis., Lincoln, Nebr.) and at the Blue 
Hill Observatory of Harvard University. Occasional 
observations of sky —— are taken at the Weather 
Bureau stations at Washington and Madison. 

The geographic coordinates of the stations, and de- 
scriptions of the instrumental equipment, station expo- 
sures, and methods of observation, together with summaries 
of the data, obtained up to the end of 1936, will be found 
in the Monruty Weatuer Review, December 1937 
65: 415 to 441; further descriptions of instruments and 
methods are given in Weather Bureau Circular Q. 

Table 1 contains the measurements of the intensity of 
direct solar radiation at normal incidence, with means and 
their departures from normal (means based on less than 3 
values are in parentheses). At Madison and Lincoln the 
observations are made with the Marvin pyrheliometer; 
at Washington and Blue Hill they are obtained with a 
recording thermopile, checked by observations with a 
Marvin pyrheliometer at Washington and with a Smith- 
sonian pyrheliometer at Blue Hill. The table also gives 
vapor pressures at 8 a. m. (75th meridian time) and at 
noon (local mean solar time). 

Table 2 contains the average amounts of radiation 
received daily on a horizontal surface from both sun and 
sky during each week, their departures from normal and 
the accumulated departures since the beginning of the 
year. The values at most of the stations are obtained 
from the records of the Eppley pyrheliometer recording 
on either a microammeter or a potentiometer. 

Direct radiation averaged close to normal for February 
at Madison and above normal at the other three stations. 

Total solar and sky radiation was above normal at all 
stations for which normals have been computed with the 
exception of Fresno, Fairbanks, Twin Falls, Ithaca, Blue 
Hill, and Newport. 

No polarization measurements were made at Madison 
owing to continual snow or ice cover. 


LATE DATA 


The weekly means of total solar and sky radiation, 
expressed in gram-calories, for the weeks em cea 
uary 1, 8, 15, and 22, 1939, at Miami, Fla., are as follows: 
317, 324, 326, and 335, respectively, with corresponding 
departures of +25, +27, +40, and +5. 
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1.19 
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; 
8 a. m.| 78.7° | 75.7° | | | 702° 75.7° | 78.7° | 
Date 75th Air mass 
time A.M. P.M. 
, e 5.0 4.0 3.0 2.0 }11.0] 2.0 | 3.0 4.0 5.0 
ie mm. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. 
Feb. 13.......| 4.17 | 1.00 | 1.14 | 1.30 | 1.48 1.26 
|+.06 |—.02 |+.06 |......|.-....]+.22 
MADISON, WIS. 
Feb. 2........| 1.45 | 0.52 | 0.69 
Feb. 11.......| .56] .84] .99 | 1.36 
.86 | 1.10 | 1.21 | 1.38 
.87 | 1,01 | 1.20 
Departures |—. 05 0 
LINCOLN, NEBR. 
A Feb. 2........} 1.32] 1.10 | 1.25 | 1.37 | 1.86 |_.....] 1.53 38 j......] 1.12 
Feb. 10....... mew 34) 1.14] .96 
Feb. 11....---| .58 | .82| 1.04] 1.22 | 142 | 
arta Feb. 17.......| 2.95 | .93 | 1.12 | 1.26 | 1.1 {......} 1.52 | 1.33 | 1.18 | 1.06 
Feb. 25.......}] 1.78 | 1.00 | 1.14 | 1.30 | 1.48 
.95 | 1,10 | 1,22 | 1.47 1.48 
Departures... +. 02 +.07 +.05 +.10 +.12 
BLUE HILL, MASS. 
Feb. 1....--... 1.1] 1.14 | 1.23 | 1.34 | 1.48 1,42 | 1.27 | 1.14 1.7 
Feb. 9........| 3.3) .88 1.04] 1.18 | 1.12 1.05 2.5 
Feb. 12.......| 1.4] 1.01 | 1.10 | 1.21 | 1.40 1.38 1.4 
Feb. 16......- 1.1 | 1.06 | 1.15 | 1.30 | 1.46 1.41 | 1.28 | 1.12 | 1.06 
Feb. 23....... 1.2] 1.02 | 1.12 | 1.21 1.41 130) 1.12] .8 1.4 
Feb. 44] .83 1.02) 128/940 3.6 
.98 | 1,05 | 1.19 | 1.38 | (1.40)| 1.36 | 1.19 | 1.08) .96 |...... 
Departures... +. 06 +.04 +.10 +.09 —.06 +. 08 +. 02 +.01 —.04 
Extrapolated. 
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TaBLe 2.—Average daily totals of solar radiation (direct + diffuse) received on a horizontal surface 
Gram-calories per square centimeter 
Week begin- 
ning Wash- New Twin New | River- | Blue San | Friday New- : 
ington Madison} Lincoln | Chicago ork | penks | Falls | Miami | side Hill Juan | Harbor | ithaca port 
cal. cal. cal. cal. cal eal. eal. cal. cal. cal cal. . cal cal, cal cal 
Jan. 29. 134 199 205 136 130 54 186 282 359 257 210 147 | Sees 91 141 
Feb. 5. 239 196 279 190 159 219 96 169 334 372 232 302 194 | | eR 143 200 
. * eee 302 282 306 233 222 297 69 221 414 339 295 392 251 a 183 272 
Feb. 19......... 204 283 302 160 224 393 21 309 410 348 302 372 250 |_| CRE 170 264 
Departures of daily totals from normals 
Jan. 20.......... —66 +13 —19 —48 —82 +2 -2 +22 +36 —29 —64 —57 —52 
28 —7 1 —4 —68 +23 —36 +48 +28 +4 +25 —41 —28 —26 
1 +4 —16 +115 —95 +52 +50 -13 +18 27 —16 —34 +4 
Accumulated departures since Jan. 1 : 
+1, 043 +21 +112} +596) +427 —588 —707 | —1,190 | +1, 701 +903 | +1, 981 —231 —546 | +2, 352 | ........- — 993 —427 
POSITIONS AND AREAS OF SUN SPOTS POSITIONS AND AREAS OF SUN SPOTS—Continued 
{Communicated by Capt. J. F. Hellweg, U.S. Navy (Ret.) Superintendent, U. S. Naval 
Observatory. Data from measurements at the U. 8. Naval Observatory from plates Heliographic 
obtained at the observatories indicated. Difference in longitude is measured from 
the central meridian, positive toward the west. Latitude is positive toward the north. East- lagount Area 
Areas are corrected for foreshortening and expressed in millionths of Sun’s visible ern |Wilson| Dif- Dis- | of | Spot | Plate 
hemisphere. For each day, below longitude, latitude, area of spot or group, and spot Date stand- group | fer- | Lon- tance | spot | count! ual-| Observatory 
count, are given respectively the assumed longitude of the center of the disk, assumed ard | "No. | ence| gi- | Lati-| from | or ty! za 
latitude of the center of the disk, total area of spots and groups, and total spot count] time * | in’ | tude | tude | cen- |group x 
lon: ter of 7 
Heliographic 
East- Area 
Mount! py. Dis- | of | soot | Plate 
Date | stand: | group | | Lon-| pati. | ance | | count] Observatory Feb. 7...| 10 22) 6306] —17| 164] +7] 194] | U.S. Naval. 
No. | | gi- —_ ty 6305 | —12 | 169 | +13 12] 2 
time tude | de) | group 6208 | +23 | 204 | —18 2 
6308 | +38 | 219) +7| 41 
6302 | +58 | 239) —9 218 15 
1800 (181)} (—6) 557 70 
m. Feb. 8...| 11 35] 6306] —4| 164] +7 14] 104] 32] P Do. 
Feb. 1.-.| 11 25 | 6208 | —55 | 205 | —18 56 97 1} F | U.8. Naval, 6298 | +37 | 205 —18 39 12 2 
6297 | —30 | 230 | +18 73 6 6308 | +52 | 220) +7 55| 73 6 
6293 | 258) —10 4 73 7 6302 | +71 | 239; -—9 71} 145 10 
6293 | 267} —11 8] 679} 50 
6201 | +28] 288/415) 35] 48 1 (168)| (—6) 4m | 50 
6291 | +37 | 297 | +16 3 73 1 
6209 | +52] —7 6 2 Feb.9....| 10 57] 6311) —58| 97 | +27 61 3; G Do. 
6292 | +62 | 322 | —15 $3 24 1 6306 | +11 | +7 16] 22); 30 
6290 | +75 | 335| —8 218 3 6298 | +50 | 205 | —19 51 12 1 
(260)| (—6) 1, 291 72 | +67) +5 12 
Feb.2...| 11 19| 6304] —75| 172] +7| 77| G | Mt. Wilson. (—7) =; 
6297 | —17 | 230 | +18 30 61 4 6311 427 61 i 
ul 6310 | —7| 12 | 418] 25| 48] 5 
| 20|—12| 25| 20 | 10 
(247) | (—6) 1, 054 64 6311 | —18 97 | +27 38 61 2 
6310 | 121 | +18 61 3 
Feb.4....| 10 54] 6306 | —61| 160 62; 97 P | U.S. Naval. 6309 | +28 | 143 | +25 42} 21 18 
6306 | —53 | 168 55 48 5 6314 | +39) 154 | —22 41 48 3 
6298 | —15 | 206 | —18 20; 48 2 
6302 19} 20}; —8 19 | 339 12 (115)| 1, 284 35 
(*) 270 | —10 49} 145 q 
6291 | +79 | 300 | +16 81} 109 2 Feb.13...| 10 45 | 6313) —58| 44] —19 | 145 6) P Do. 
Feb. 5...| 11 25 | 6306 | —45| 162] +6 170 8| F Do. 
628 | —3| 12| 61) 1 Sits 
| — 10 6314 185|-22| 85] 48| 3 
(207)} (—6) 812) «35 (102)| (—7) 1, 161 47 
Feb. 6...) 11 20 | 6306 | —31| 163| +7 34) «97 5] F | Mt. Wilson. Feb.14...; 11 6313 | —46| 43 —19 145 5| G@ | Mt. Wilson. 
6304 | —23 | 171] +7 73 3 6313 | —37| —18 30 | 533 15 
6298 | +10 | 204 | —18 16 73 1 6312 | —27 62) +7 30} 121 10 
6308 | +25 | 219; +8 29 97 12 6311 | +7 96 | +26 34 4h 2 
6302 | +45 | 239); —9 # 436 15 6310 | +31 | 120 | +18 39 61 9 
6293 | +76 | 270} —10 97 3 6309 | +54 | 143 | +25 61| 242) 15 
6307 | +79 | 273 | —16 72 | 2 6314 | +67 | 156 | —23 68 12 3 
(194)! (—6) 970! 41 (89)} (—7) 1,162) 50 
See footnotes at end of table. 
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POSITIONS AND AREAS OF sUN SPOTS—Continued POSITIONS AND AREAS OF SUN SPOTS—Continued 
Heliographic Heliographic 
Fast- Area East- Area 
Date and Wilson Spot | cual Observator Date Wilson om Spot Observatory 
tand- ce | - - 
| ence Lati-| from | or tty! ard * ence Lati-| from | or Tey 
time in onde tude | cen- |group time | in | | tude - |group 
—_— ter of 4 ter of 
tude disk 
1989 1939 
Feb.15...| 10 48 | 6313 | ~—36 | —19 38 | 242 6| G Mt. Wilson. Feb. 24..| 13 55 | 6328 | —70| 246| —14 7 48 1 F U. 8. Naval. 
6313 | —25 51 | ~—17 27 | 485 15 6326 | —58 | 258 | —19 59 | 485 5 
6312 | —17 59 +h 22 7 4 6331 | —49 | 267 | +24 67 48 1 
6311 | +19 05 | +28 40 36 1 6325 | —31 285 | —19 33 | 194 6 
6310 120 | +18 | 48 4 6324 | —26 | 290 | +30 45 | 291 1 
6300 | +68 144 | +25 72 61 8 6321 —1)} 315) +17 23 97 7 
b. 16... —19 . 8. 
Feb. 1 12 25 eats a VP | U. 8. Naval. 6322 | 4.55 1 | —10 291 H 
6312 —_ a1 Ay 13 2 1 6327 | +70 26 | +11 72 12 1 
6316 
6311 ts 4] 1 (316)} (—7) 1,623) 51 
(62)| (—7) 848 Feb. 25..| 11 13 os G Do. 
Feb.17...) 14 24 | 6313) 4] 97) 5] P Do. 3 
6313 +6 | 12] 436 1 6324 | —12 292 39 194 1 
6319 +8 56 | +13 22 97 2 6321 +9 313 | +19 7 12 2 
6312 | +12 ao +h 19 61 1 6321 | +14 318 | +15 18 73 8 
6318 | +19) 67 | +13 27 | 36 1 63% | 415] —9 16} 36| 12 
6316 | +30 78 | +12 35 242 ‘ 6329 | +37 341 +7 39 48 3 
6311 | +48 96 | 4-26 57 36 1 6330 | +37] 341 | —17 38 97 10 
6322 | +64 8; -—9 AL 48 3 
(48)| (—7) 1, 005 19 +71 15 | —10 71 | 104 1 
Feb. 18...) 11 8 6313 +3 30 | —19 13 61 8 P Do. (304)| (—7) 1,355 54 
6313 | +17] —17 19 | 436 1 
6319 | +20 56 | +13 28 61 7 Feb. 26..| 16 13 | 6328 | —43 | 245 —15 45 48 41 Do. 
6312 | +24 wo +8 28 61 1 6326 | —31 257 | —19 33 | 533 10 
6318 | +30 66 | +13 36 07 3 6325 —3) 285| —19 13 61 3 
6316 | +42 78 | +13 47 242 8 +2 37 145 2 
(36)) (-7) =) = 6321 | +99| 317| +17] 1 
Feb. 19...] 11 41 6321 318 +15 36 3 G | Mt. Wilson. +52 —16 53) 18) 4 
6313 | +99! 53} -17| 32] 436] 1 (288)} (—7) 1,145 | 43 
Feb. 27..| 11 29 | 6333] 107} | 2] G Do. 
6326 | ~19 258 | —19 23 | 436 9 
(23)| (—7) 6325 | 286 | —20 16] 97] 5 
Feb. 11 17] 6325 | —83 2387 | —19 83 194 VG U. 8. Naval. 4 
= = 6320 | +49 | 317; —8| 40] 436| 18 
6313 | +43 53 | —17 45) 436 1 
6319 | +48 58 | +13 52 97 16 ! Plate quality. 
te 38 vo. good; F, fair; P, poor; VP, very poor. 
Mean daily area for 25 days equal 1,110. 
10)} (— 1, 622 73 
eb. 21... ~ 
| ~67 | | 431 FEBRUARY 1939 
6323 | —20 = 95 71 73 x (Data furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich 
6322 | +13 o| -9 14] 121] 10 Switzerland] 
3 
Fe Relative February Relative February Relative 
+s 1939 numbers 1939 numbers 1939 numbers 
1,441 37 
Feb, 22..| 12 56 | 6396 | —85 is| sas| 2] F Do. * 
is +2 67 |} 76 || a 93 
vl 
6313 | —17 | 436 1 Me 82 || 16__--- Mac 62 || 26___-- a 74 
6310) +78) 61 | +13 1 Mac 62 || 101 
a 85 |} 18___-- 61 28____- 92 
(343) (—7) 1, 732 44 9 ee 64 19 ae EEec 62 
Feb, 23...) 11 21 | 6328 | ~70| 200] -18 7 | 339 1| F Do. Eacd 44 |} EMcc 82 
6325 | —45 | 285) —18 46; 218 7 
eat | air |tis| os 
a *-Chur (temporary observation station). 
rt a= Passage of an av rage-sized group the central meridian. 
6313 | +85} 485 | —17 85 | 388 1 b= Passage of a large group through the central meridian. 
¢=New formation of a group developing into a middle-sized or large center of : 
E, on the eastern of thesun’s disk; W, on the western ; M, in thecentral circle zone. 
(330)! (—7) 1,719; 45 ¢=Entrance of a large or 8 center of on the east limb. 
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AEROLOGICAL SUMMARY 
[Aerological Division, D. M. Lrrtix in charge} 
By B. Francis 


During February 262 airplane and 193 radiosonde ob- 
servations were made in the United States, and a few of 
the latter attained a maximum height of 18 kilometers. 
Only 28 percent of the radiosonde flights reached 16 kilo- 
meters, as compared to 46 percent in January. Beginning 
with February, additional pilot-balloon observations from 
10 stations in the United States, Canada, Mexico, and 
Cuba were included in the upper-air charts. A complete 
description of tables 1, 1a, 2, 3, and 4, and charts VIII, 
IX, x, XI, and XII, which contain the aerological data 
for the current month, appeared in the January 1939 
WEATHER REVIEW. 

The weather during February was in marked contrast 
to that which prevailed in the preceding month when mean 
surface temperatures (°F.) everywhere, particularly in the 
Northwest, were abnormally excessive. But, during the 
current month, mean temperatures over all sections of the 
country west of the Mississippi Valley were decidedly 
below normal, while in the East the weather was some- 
what warmer than normal. In the upper air, for all levels 
above the surface, the mean free-air temperature (° C.) for 
February was lowest over Fargo, N. Dak., and Sault Ste. 
Marie, Mich., up to 1.5 kilometers; over Fargo, N. Dak., 
from 2 to 10 kilometers; over Oakland, Calif., from 11 to 
14 kilometers; over Nashville, Tenn., at 15 and 16 kilo- 
meters; and over Washington, D. C., at 17 kilometers. 
The highest mean free-air temperatures for the United 
States were found over Nashville, Tenn., Washington, 
D. C., and Oakland, Calif. But, above 10 kilometers, 
Sault Ste. Marie, Mich., became the warmest station, 
while Fargo, N. Dak., and Omaha, Nebr., were only 
slightly colder. 

the lower levels where upper-air observations are 
made by airplane and radiosonde, all stations, except 
Nashville, Tenn., Lakehurst, N. J., Washington, D. C., 
and Pensacola, Fla., definitely showed that lower mean 
temperatures prevailed during February than in the pre- 
ceding month. The difference between the means for the 
two months was outstanding at Billings, Mont., where the 
temperatures for the current month ranged from 8.9° C. 
colder at the surface, to 6.6° C. colder at 5 kilometers. 
February, however, was only slightly colder at El Paso, 
Tex., Norfolk, Va., San Diego, Calif., and Seattle, Wash., 
at all levels. At the four stations where the Febru 
means were higher than in January, the temperature dif- 
ferences at each level were moderate, but, in this group 
May i n, D. C., had the largest average difference o 

1.6° C. 

Above 5 kilometers, Oakland, Calif., had lower mean 
temperatures in February than during January at all 
levels up to 18 kilometers. But, on the other hand, Nash- 
ville, Tenn., was warmer in February at all levels up to 
17 kilometers. And, at both of these stations, the tem- 
— _ differences between the current month and 

anuary increased steadily with altitude. 

February mean temperatures were lower than during 
pg irony month at all levels from the surface up to 
9 kilometers over Oklahoma City, Okla.; up to 10 kilo- 
meters over Omaha, Nebr.; and up to 11 kilometers over 
Fargo, N. Dak., and Sault Ste. Marie, Mich. Above 
these levels it was found that the February temperatures 
were warmer than in January, with the monthly differences 


for each level increasing with altitude. This difference 
was as much as +6.8° C. over Omaha, Nebr., at 18 kilo- 
meters. Conditions, however, were the opposite over 
Washington, D. C., for the current month was warmer 
than January at all levels up to 10 kilometers, and then 
steadily colder by as much as —5.1° C. at 17 kilometers. 

The distribution of mean free-air pressures for February 
was such that low pressure prevailed generally over the 
northern Great Lakes region and east and northeastward 
over the entire St. Lawrence valley to Newfoundland, 
where slightly lower pressure was centered. In the 
United States, however, the lowest pressure occurred over 
Sault Ste. Marie, Mich., up to 5 kilometers, and over 
Fargo, N. Dak., at all higher levels. High presssure 
centered over the South, being noted at Pensacola, Fla., 
below 5 kilometers, and over Nashville, Tenn., above 5 
kilometers. The difference in pressures between these 
two northern and southern “low” and “high” areas was 
found to increase at each level with altitude, becoming 31 
millibars at 5 kilometers, and then decreasing with altitude 
to 9 millibars at 15 kilometers. The highest pressures for 
the month of February were essentially the same at each 
level as those which were recorded during the previous 
month, but the current low pressures became steadily less 
with altitude at all levels, ranging from 1 to 4 millibars, 
at 2 and 12 kilometers, respectively. 

Mean relative humidity was highest during February 
over the upper Mississippi valley and the northern Great 
Lakes region. Comparatively high humidities also were 
found over the Northwest and the northern Rocky 
Mountain regions. Low mean humidities appeared over 
Norfolk, Va., in all levels up to 2.5 kilometers, and over 
Pensacola, Fla., and El Paso, Tex., at all levels above 3 
kilometers. Extremes of humidity ranged from 94 per- 
cent at 0.5 and i kilometer over Sault Ste. Marie, Mich., 
to 25 percent over Pensacola, Fla., and El Paso, Tex., at 
5 kilometers. 

The resultant wind directions, as shown in table 2 and 
on charts VIII to XI, inclusive, showed a rather uniform 
flow of air at all levels. Winds from the northwest 
quadrant covered the entire Northwest, where the Feb- 
ruary weather was below normal. But in the eastern 
and southern areas, where surface temperatures were 
above normal, the resultant winds were westerly and 
southwesterly, even up to 5 kilometers. Northwesterly 
and northerly winds prevailed along the Pacific coast. 
In the far South, particularly in Cuba and portions of 
Mexico, the resultant directions had southerly and east- 
erly components. Such distribution gave a smooth 
“stream-line” effect to the entire mass movement of the 
— in February, as shown in charts VIII, IX, X, 
an ; 

Table 2 shows resultant winds and velocities based on 
5 p. m. (E. S. T.) observations. er ki many of 
these winds with the normals for 5 a. m. (E. S. T.) observa- 
tions, it was found that, at Atlanta, Ga., Nashville, Tenn., 
Washington, D. C., St. Louis. Mo., Brooklyn, N. Y.. 
=. lll., and Sault Ste. Marie, Mich., the resultant 
wind directions “‘backed” at all levels by departing de- 
cidedly from the normals in counterclockwise rotations. 
But, at Medford, Oreg., Salt Lake City, Utah, Seattle 
Wash., and Billings, Mont., all departures at every level 


‘ 
' 
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turned away from norma! with a clockwise rotation. 
Medford, Oreg., exhibited the largest tendency to depart 
widely from its normal directions at all levels. 

Charts VIII and IX show resultant wind directions at 
1.5 and 3 kilometers, respectively, based on 5 a. m. 
observations, while table 2 shows those based on 5 p. m. 


observations. Of all the 5 a. m. winds shown on these 
charts, 54 ent were northwesterly and 37 percent 
southwesterly at 1.5 kilometers; and 89 percent north- 


westerly and 11 percent southwesterly at 3 kilometers. 
But, of all the 5 p. m. wind resultants, as shown in table 
2, 47 percent were northwesterly and 53 percent south- 
westerly at 1.5 kilometers, and 65 percent northwesterly 
and 35 percent southwesterly, at 3 kilometers. At 4 and 
5 kilometers 70 percent of the directions were northwest- 
erly and 30 percent southwesterly, respectively, while at 
8 kilometers all wind directions had northwesterly com- 
ponents. 

Resultant wind velocities, when compared to existing 
5 a. m. normals, indicated that large departures from nor- 
mal did not occur along with large directional departures, 
except at Houston, Tex., Oakland, Calif., and San Diego, 
Calif. In all cases, where the current velocity departures 
were greater than 3 meters per second, the differences 
were positive, or greater than normal, being as much as 
+15.4 m. p. s. over Brooklyn, N. 3 at 4 kilometers; 
+13.2 _ s. at Oakland, Calif.; +16.7 m. p. s. over 
_ Houston, Tex.; +12.5 m. p. s. over Oklahoma City, Okla. ; 
and +-12.3 m. p. s. over Omaha, Nebr.; all at 5 kilometers. 
The maximum resultant wind speed for the month was 
36.5 m. p. s. (81.6 miles per hour) over Albuquerque, 
N. Mex., at 10 kilometers. 

The highest resultant wind velocities were confined 
mostly to the eastern portion of the United States, par- 
ticularly at 4 and 5 kilometers. At 1.5 kilometers the 
highest velocities occurred over the Ohio Valley, Great 
Lakes region, the northeastern States and New Brunswick. 
Relatively high wind speeds existed along the Pacific coast, 
upper Missouri Valley and northern Rocky Mountain 

ion, as well as Cuba. At 3 kilometers the highest 
velocities were centered over the Middle Atlantic States 
Ohio Valley, and lower Lake region, as well as the central 
Pacific coast areas. The lowest velocities occurred in the 
far South (southern Florida and Cuba). At 4 kilometers 
the highest velocities were found over the Ohio Valley, 
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the northeastern States and the entire Pacific coast, while 
lower velocities occurred over the central Rocky Mountain 
region, Florida and Cuba. But, at 5 kilometers, the area 
of greatest velocities covered most of the country, par- 
ticularly the lower Mississippi and Ohio Valleys, and the 
west Gulf States. Considerably lower resultant velocities 
were noted over the central Rocky Mountain region and 
portions of the upper Missouri Valley, as well as Florida 
and Cuba. 

_Maximum free-air wind velocities for February are 

ven in table 3. A wind speed of 49 meters per second 
(109.6 miles per hour) was recorded over Sandberg, Calif., 
at 2.5 kilometers; 62  & s. (138.6 miles per hour) over 
Harrisburg, Pa., at 3.6 kilometers; and 91 m. p. s. (203.6 
miles per hour) over Las Vegas, Nev., at 9.4 kilometers. 
This latter wind speed was the second highest to be 
recorded in the United States, being surpassed only by 
the record of 95.5 m. p. s. (213.6 miles per hour) estab- 
lished over Albuquerque, N. Mex., in January 1939, and 
nearly equalled by 90 m. p. s. (201.3 miles per hour), 
observed in November 1938, over Winslow, Ariz., at 12 
kilometers. 

The mean insentropic chart ' for February is character- 
ized by three anticyclonic moist eddies. The two moist 
eddies, one of which enters on the Texas coast and ex- 
tends to Sault Ste. Marie, the other extending east of the 
pa Sua» to northern New York, seem to correspond 
to large positive departures of precipitation from normal 
west of the Mississippi to Iowa, along the Appalachians 
and the eastern seaboard to the Great Lakes and New 
England. The third moist eddy enters near Portland, 
Oreg., and does not seem to correspond to any significant 
departures of precipitation from normal, although a 
band of slight precipitation excess follows the center of 
moisture closely. 

This chart differs from those for February 1935, 1936, 
and 1937, which show dry downslope winds in the eastern 

art of the country and have the main source of moisture 
in the southern plateau region; a corresponding difference 
in precipitation distribution is present. A further differ- 
ence is in the winds which for the 1939 chart show more 
of a northerly component on the Pacific coast and more 
southerly on the Atlantic coast than in the other three 
Februarys. 
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Tasue 1.— Mean free-air barometric pressures (P.) in mb, temperatures (T.) in °C, and relative humidities (R.H.) in percent obtained by air- 
planes during February 1989 


Altitude (meters) m. s. 1. 
Surface 500 1,000 1,500 000 000 
Stations and elevations in 3 
meters above sea level 
R. R. R. R. R. R. R. R. 
Billings, Mont. (1,000m.)_... 889] —9.0 790| —9.2 66} 693|—14.1] 68] 607|—20.5| 528|—27.6] 66 
Cheyenne, Wyo. (1,873 m.).. 805] —10. 0 792] —8.1 61| 696]—12.0 610|—18.0} 55) 532/—25.2) 53 
Chicago, (187 m.)........ 994) —5.0 897 789] —7.5 55| 693/—11.6| 56] 607|—16.8} 56| 531/-22.4) 54 
Coco Solo, C. Z.1 (145 m.)...- 24.9 904 803} 12.9 44] 10.9] 27] 631} 17) .3] 13 
E! Paso, Tex. (1,193 m.).____ 1.9 38] 703] —3.7| 34] 618] —9.2| 33] 543|-15.2| 26 
Lakehurst, N. J.1 (30 m.).... ,018} —.3 903 797| —3.3 51] 702} —8.4) 50] 616|—14.0} 539/—19.6] 48 
Norfolk, Va.! (10 2.8 907 800] —1.0 33] 706} —5.4] 31) 620|—10.7| 27| 544/-16.2| 31 
Pear! Harbor, T. H.1(6m.) 20. 906 804) 13.1 52] 714] 9.0] 46] 631) 3.8] 40] 558] —.6] 32 
Pensacola, Fla.! (13 m.)...... 0.8 907 804) 7.3 35) 710} 2.4) 31) 627} —2.6} 21) 552) —7. 25 
Salt Lake City, U (1,288 
San Diego, Calif! (10 6.9 73| 904) 6.1 800} 1.7 52} —2.6] 48] 621] —7.3} 44] 546/-14.1] 42 
Seattle, Wash.! (10 m.)...... 3.9 902 794] —7.8 64| 697/—12.1| 54] 610/—17.9| 49] 534/—-25.0| 67 
Spokane, Wash. (507 m.)_... 046) —3. 900 792] —8.5 69] 695|—14.3] 67] 608}—20.4| 64] 530/—26.7] 63 


* Flights discontinued tem 


Navy. 


Nors.—None of the means included in this table are based on less than 15 surface or 5 standard-level observations. 


act 
\ 
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TaBLe la.—Mean free-air barometric pressures (P.) in mb, temperctures (T.) in °C., and relative humidities (R. H.) in percent obtained by 
radiosonde 1939 


during F 
Stations and elevations in meters above sea leve! 
v7 N. Dak. Nashville, Tenn. Oakland, Calif. Oklahoma City, Sault Ste. Marie, Washington, D. C. 
274 m.) (180 m.) (2 m.) (391 m.) Mich. (221 m.) (13 m.)! 
Altitude 
(meters) 
m.s.l.  /Num- Nam Num- N Num- Num- 

R. | R R. | Ob- | R R. 
sere | T. H_| ser- H | ser- H.| ser- H. | ser- - ser H. 
va- va- va- va- va- va- 
tions tions tions tions tions tions 

4. 28/1,021; 6. 81 75 —12.5) 91 3.1) 74 

4. 28} 961) 6. 76 —12.8) 94 25} 960) 2.2) 67 

3. 28} 905) 4. 70 58 —13.4) 25; 903; 41.2) 66 

2. 28} 850) 2. 64 —13.7) 91 25} 848; 0.0) 67 

28; 799) —. 60 54 —14.0) 87 25} 797| —1.4) 65 

750) — 57 54 —15.6) 8&3 25: —3.2) 62 

—3. 28) 704) — 55 54 —17.8| 79 25; 702) —5.4|) 58 

—7. +619|—10.6) 49 54 —23.1) 75 25} 54 
—13. 27| 543\—16.5) 49 54 —28.4) 71 25} 541/—16.3) 40 
—19. 26| 474|—22.7) 49 52 —34.2} 69| 25) 473/—22.0) 48 
415|—26. 1 25) 413)—29.1) 47 50 —40.9) 67 24) 412|—28.2) 48 
—32. 25} 359|—36. 2 —47.7)_... 24) +358|—34. 6)... 
313) 5 24; 310|—43.7| 45 —652. 1)... 21; 300|—41. 2).... 
—47.1)_... 22) —53. 0)... 18] 266)—48. 3)... 
231)—53. 21 —56. — 52.6)... 17] 228)—54. 
197|—58. 18} 195)—61. 2).... 15} 
168} —60. 16} 165)—63. —52.1)_... 15} 167|—60. 
142}—61. 9} 14) 140)—62. —652. 7) _..- 10] 142}—60. 
121|—64. 11} —53. 4)... 8| 
102|—66. 8} 100/—65. 99] —57. —54. 9)... 6| 103|—65. 


Observations taken about 4 a. m. 75th meridian time, except by Navy stations along Number of observations refers to pressure only as temperature and humidity data are 
the Pacific coast and Hawaii where they are taken at dawn. missing for some observations at certain levels, also the humidity data are missing for 
1 Navy. some o vations at certain levels, also the humidity data are not used iu daily observa- 
Nortge.—None of the means included in this table are based on less than 15 surface or tions when the temperature is below —40° C. 
5 standard-level observations. 


TaBLe 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (E. S. T.) during February 1939 
[Directions given in degrees from North (N =360°, E=90°, S=180°, W =270°)—Velocities in meters per second (superior figures indicate number of observations)] 


Albuquer- Browns- Cincin- 
Abiiene, Atlanta, Boise, Brooklyn, Buffalo, Burling- Charles- || Che » || Chicago 
(S87) N. Mex. ma.) 008 (aso m) (sm) Tex. = (138 (1,873 m.) asa m.) Ohio 
Altitude m.) . . . (7 m.) . . (157 m.) 
(meters) 
ELE 
a Hale Halse tals tals 
Surface..... 212] 1.697} 287] 1.7%] 215 1. 5%|| 268] 3.399) 124) 247] 4.677] 190] 2.591] 177] 208] 4.72/| 244] 2.591] 250! 3.0" 
213 5. 131} 1.8% 8.3% 6.2 4.67|| 238} 6.03 
253| 11.19°|| 268] 261 0. gu 
3,000.....-.- 251| 15.3%|| 8.097] 265 0. 
4,000...-.-.- 254) 21. 278] 14. 265 
260] 26. 211] 271] 20.9%). 
6,000....--.- 258] 33. 319|| 273) 25. 
E1Paso, || Fargo, || wre, || Houston, |} Huron, Las Vegas, |] || Medford, || Miami, || || Nashville, | 
Tex. Dak N.C. Ark inn nn. 
(1,196 m.) |} (283m. |] || (768m) |} @im) || (70m) || 410m) || Gom) (61m) || 94m.) (19m) 
(meters) 
m.s. 1]. 
Hale Tale Fale Tale Tals Tale Tale tals als 
Surface... ... 216} 4. 328) 244] 282] 109] 320] 13] 316] 1.7%] 127] 264] 2.2071) 200) 2 142] 2. om 
306} 8.73|| 251] 10.293] 284) 8. 2%|| 284] 230] 6. 62 3.2%|| 201| 8.7% 6.4! 
299] 11.3%] 256] 12. 993] 204] 11. 5% 8.114]] 288] 9. 28 4. 42 3. 245| 11. 00" 
295| 11. 6:7|| 261! 16. 317|| 298] 260] 10.914] 291/ 10. 718 8.517 3.8"|| 236 255 L. 
13.0:7|| 268] 18. 297] 10. 266] 15. 289] 10. 917 0.01 285 250 
288] 17. 267] 21. 264| 19. 311|| 283] 13. 018 284 274) 
239) 17. 285| 15. 614 230 
234 i 288| 16. 313 
274 282) 17. 210 
18. 31° 


Sur 
500 
ly 
1,8 
2, 
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TasLe 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (E. S. T.) during February 1939—Continued 


ault Ste. 

Oakland, || Oklahoma,|| Omaha, Reno, St. Louis, || Salt Lake || San Diego, || San Juan, 8 Seattle, Spokane, || Washing- || Winslow, 

Calif,” City, Okla} Nebr. Nev. Mo. City, Utah |} Calif. PR.” || Marie, “Wash, || Wash.’ D. ©.|| Aris. 

(8 m.) (402 m.) || (306m.) || (,346m.) || (170m.) || (1,204m.) |} (15 m.) |! (i4m.) || (603 m.) (10 m.) |} (1,488 m.) 

u 
(meters) 
Als Hales False false Tals False false tale 
1. 5 204 360] 1.091] 225] 226) 2.19] 286] 67] 274] 3.908] 105] 1.5% 200) 1. 263} 1.5%] 263] 2.6% 
2.4%|| 290) 4.477] 6. .|...... 340] 3.5%] 91| 7.827|| 286] 236) 3. 219) 2 239] 
338) 1.891] 245! 9. 215) 2. 341] 5.335 03] 7.6%|| 294] 8 613i] 256] 249] 263] 
9. 6%|| 276] 300] 2 256] 11.81|| 2 324) 92) 6.717] 207] 286] 278] 5. 270) 13. 264) 3.57 
11. 279] 307] 273] 15.419]/ 323] 91] 6.513]] 288] 11. 296| 272] 15. 269) 5.437 
14. 270] 14. 327] 7.2991] 277] 15.600] 284] 4.791] 331] 11.191] 312] 8. 282117. 273] 6.497 
25.56] 274] 22 339) 19. 322| 15. 292) 14. 72° 
! 


Tapie 3.—Mazimum free-air wind velocities (M. P. 8S.) for different sections of the United States based on pilot-balloon observations during 


ebruary 1939 
Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
section 3 z 
q | Direction) Station = | Direction) § Station Direction} Station 
ri 2 g = 
Northeast !_.......... 46.4 | WNW-..| 2,260 | 11 | Brooklyn, N. Y--...-. 62.0 | WSW-...| 3,620 | 20 | Harrisburg, Pa_..._- 61.0 | W.....-.| 9,880 | 13 | Cleveland, Ohio. 
East-Central 45.4 | SSW....] 1,830 | 2] Knoxville, Tenn_...}| 45.6 | W....-.- 5,000 | 11 | Nashville, 58.0 | W_.....- 8, 670 | 12 | Knoxville, Tenn. 
Southeast .......... 40.0 | NW..... 2,500 | 7 | Spartanburg, 8. 50.0 | 4,300 | 22 | Spartanburg, S. 45.4 | WSW-..| 5,870 4 | Charleston, 8S. C. 
North-Central *....... 43.5 | WSW...| 1,550 | 10 | Detroit, Mich....._- 46.8 | WNW..| 4,650 | 17 | Fargo, N. Dak._.... 57.0 | WSW-.../10, 640 | 18 | Huron, 8. Dak. 
46.8 | WSW-...| 1,960 | 19 | Wichita, Kans. 54.0 | WSW...| 4, 680 1 | Omaha, Nebr......-. 72.0 | WSW-...| 9, 560 | 11 | Wichita, Kans. 
South-Central *....... 41.0 | SSW....| 1,300 | 16 | Ok homa City, || 53.2 | NNW-.| 3,280 | 2] Del Rio, Tex......-- 7,710 | 5 | Abilene, Tex. 
a. 
Northwest ’........... 1,760 | 18 | Havre, Mont-....... 39.6 | NNW..| 3,820 | 15 | Boise, Idaho. 65.5 | NNE_.-.| 9,670 | 16 | Billings, Mont. 
West-Central #........ 35.2 | NW_...| 2,200] 1] Cheyenne, Wyo..... 47.8 | NW..... 4,270 | 15 Redding, Calif. ..... 86.0 | | 17 | Denver, Colo. 
Southwest ®........... 49.0 | NNW. .| 2,500 | 26 | Sandberg, Calif. .... 59.1 | NNW.-...| 2,750 | 26 | Sandberg, Calif..... 9,420 | 13 | Las Vegas, Nev. 


! Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New * Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El] Paso), and western 
York, New Jersey, renseyivens. and northern Ohio. ‘ennessee. 
? Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 7 Montana, Idaho, Wash n, and Oregon. 


‘Tennessee, and North Carolina. * Wyoming, Colorado, Utah, northern Nevada, and northern California. 
‘ South Carolina, Georgia, Florida, and Alabama. * Southern California, southern Nevada, Arizona, New Mexico, and extreme west 
* Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota. Texas. 
+ Indiana, [inois, lowa, Nebraska, Kansas, and Missouri. 


Taste 4.—Mean altitudes and temperatures of significant points identi, as tropopauses during February 1939, classified according to the 
potential temperatures (10-degree intervals between 290 and 399° A.) with which they are identified. (Based on radiosonde observations.) 
All actual temperatures are in degrees centigrade below zero 


Fargo, N. Dak. | Nashville, Tenn. | Oakland, Calif. | Oklahoma City, | Omaha, Nebr. | Sault Ste. Marie, | washington, D. C. 
Potential tempera- 
tures °A. Num-| Mean Num-| Mean Num-| Mean ay Num-| Mean Num- | Mean Num- | Mean Num- om 
ber of | alti- pera- ber of | alti- pera- ber of | alti- pera- ber of | alti- pera- ber of | alti- pera- ber of | alti- pera- ber of | alti- pera- 
oases | tude ture | oases tude ture | cases tude ture | Cases tude ture | 358 ture | cases tude ture | °25¢s tude ture 
10 1 63) 33.0 1 44.0 3 6.1) 35.3 12 6.2] 41.0 
TRF PER 25 85] 55.2 1 7.4) 47.0 3 7.4) 43.0 4 7.4] 42.2 13 7.8) 46.5 21 7.7) 48.4 1 a 45.0 
REE 10 9.6) 50.5 3 7.8) 357 7 88) 46.8 10 85) 446 14 9.2); 53.0 9 87] 51.9 4 8.4 39.2 
6; 17 9.7) 47.6 12; 10.4] 61.1 13} 10.2] 52.9 10.0] 683.7 12; 10.1 57.1 7 11.1 60.4 
2 11.2) 62.5 12 11.6] 50.2 12.0] 63.1 6 11.3) 58.8 6] 10.7] 54.2 1 11.5] 61.0 8] 114 59.1 
1 12.4 62.0 1 12.8); 60.0 1 12.4; 55.0 1 11.5] 62.0 5] 11.7] 53.6 
960-369. .... 1 12.3; 55.0 1 6 128] 56.8 1 125} 54.0 3 13.2 57.3 
13.4 53.5 2 14.9; 6&0 1 | See 2] 138] 60.0 133] 56.3 1 13.7 58.0 
4) 16.7] 62 1] 15.1] 65.0 2) 144.5] 61.5 4} 13.9] 58.0 
3) 15.0] 86.7 
mean B84 10.8 | 58.0 10.0} 51.0 10.3; 528 8.7] 50.2 11.0 55.7 
Mean _—sopotential 
temperature, °A.. 313.3 338.6 329.0 326.8 331.7 316.3 333.5 
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RIVERS AND FLOODS 


[River and Flood Division, MERRILL BrRnarp in charge) 
Nortse.—The report for February will be published in the March Review.—Editor. 


WEATHER ON THE ATLANTIC AND PACIFIC OCEANS 


[The Marine Division, I. R. TANNEHILL in charge] 


NORTH ATLANTIC OCEAN, FEBRUARY 1939 


By H. C. Hunter 


Atmospheric pressure.-—The northernmost regions, par- 
ticularly the northeastern, had con- 
siderably below normal, but with several rapid changes 
between high and low readings. At Reykjavik, Iceland 
the deficiency of the monthly average was almost a third 
of an inch, and the highest reading of the month was but 
30.00 inches. Over these regions pressure was generally 
low from the 3d to the 7th and again from the 20th to the 
end of the month. 

Substantially all other parts of the North Atlantic had 
pressure above normal, especially the area from the Gulf 
of St. Lawrence southward and southeastward to the 30th 
parallel of latitude and the areas adjacent to or between 
the Iberian Peninsula and Madeira. At Horta decidedl 
low pressure during the first 10 days was followed by hig 
pressure which was almost constant thereafter till the final 
day of the month. 

The extremes of pressure noted in available vessel re- 
ports are 30.91 and 27.90 inches. The higher mark was 
recorded on the American steamship Eriria, late on the 
forenoon of the 12th, near 39° N., 20° W. The low read- 
ing was reported by the Dutch liner Noordam as made at 
midnight of the 8-9th, at about 46° N., 37° W., when 
the vessel encountered the most notable Atlantic cyclone 
of the month. 


TABLE 1.—Averages, departures, and extremes of atmospheric pressure 
(sea level) at selected stations for the North Atlantic Ocean and its 
shores, February 1939 


Average | Depar- 
Station pressure | ture Highest} Date | Lowest) Date 
Inches Inch | Inches Inches 
Julianehaab, 20.34 | —0.19 | 30.20 27 | 28.62 23 
Reykjavik, 29.22} —.32 30.00 1,13 | 28.59 21 
Lerwick, Shetland 29.60} —.12} 30.21 1] 29.12 | 25,26 
Valencia, 29.95 | +.05] 30.59 14] 29.03 238 
30.22] +.12] 3.56 ll | 29.53 1 
1 30. 24 17} 30.45 12] 29.80 1 
30. 24 | 30.64) 16,17] 20.58 5 
Belle Isle, Newfoundland........... 29.83 | +.12| 30.48 14} 29.12 23 
Halifax, Nova Scotia................ 30.08 | 30.58 10 | 29.46 16 
Nantucket. 30.08 | +.04] 30.65 17 | 29.44 22 
Hatteras 30.16 | +.05 30.59 17 | 29.54 6 
30.25 | +.13 30.42 9] 29.82 7 
30. 09 Th 30.16 | 13,17 | 29.98 23 
30. 09 .02 | 30.29 12] 20.95 3 
New Orleans 30.08 | —.01 | 30.59 22 | 29.66 3 
1 For 22 days. 


Nots.—All data based on a. m. observations only, with departures compfies 
vest available normals related to time of observation, except Hatteras, Key West, N 
tucket, and New Orleans, which are 24-hour corrected means. 


Cyclones and gales——The month was distinctly less 


turbulent than January just before it had been, yet the 
first half was a period of considerable storminess. From 
the beginning of the month until about the 11th one or 
more deep centers of low ge were nearly always to 
be found in higher latitudes, chiefly to eastward of the 
45th meridian, and reports of violent gales were numerous. 


On the 5th the American liner President Roosevelt en- 


countered winds of hurricane force (12) near midocean, 
in latitude about 47°. 

For the ocean as a whole the most important Low of 
February was first noted as a weak center close to Hatteras 
on the morning of the 6th. On the following morning it 
was southeast of Cape Cod with much greater strength, 
and on the 8th it was near 44° N., 42° W., showing signs 
of uniting with another Low to the northeastward. 
Developments came rapidly in the next few hours. On 
the morning of the 9th one center with pressure about 28 
inches appeared on the chart near 48° N., 36° W., and a 
large area was under the influence of intense winds. 
This deep center then moved toward the north-northeast, 
its progress becoming rapid by the evening of the 10th, 
and soon the chief steamship lanes were free from its 
influence. 

Within the area swept by the intense gales of this Low, 
the British freight steamer Maria de Larrinaga, from 
Houston for the British Isles, sank with all hands during 
the night of the 8-9th, the position given in her call for 
aid being about 42° N., 47° W. Several vessels reported 
more or less structural damage from their encounter with 
this storm; also several were so delayed and expended so 
much fuel that they left their courses to make port for 
replenishing their supplies. The Belgian steamship Gand 
and the American Sundance reported winds of force 12 
during the night of the 7-8th, when they were within the 
western semicircle of this storm. 

There was one later instance of force-12 winds this 
month, reported by the German motorship Katteyat, west- 
bound, in latitude 31° N., longitude 47° W., on the evening 
of the 10th. 

About the middle of the month, and again about the 
22d, waters close to the American coast were swept by 
storms which advanced so nearly northward that most 

rtions of the North Atlantic were unaffected. Charts 

II and XIV show the conditions on the 16th and the 
22d, respectively. The center of the earlier of these 
LOws was over Pennsylvania on the morning of the 15th, 
thence moved to southern Labrador and on the 17th was 
near southern Greenland. A squall probably connected 
with this Low disabled a small trawler off Cape Henry, 
and necessitated its being towed to port. 

The second of these western cyclones was centered over 
Chesapeake Bay on the evening of the 21st, with only 
moderate strength, but was much stronger the next 
morning when east of Cape Cod. The following morning 
found it near the east coast of Labrador, whence it 
ey on to southeastern Greenland in the next 24 

ours. 

Fog.—While fog was not very prevalent, yet substan- 
tially all portions of the North Atlantic to northward of 
40° latitude, as well as portions just east of the United 
States coast had more than during January just preceding. 

From the 60th meridian eastward to the eastern limits 
of the Grand Banks there was less fog than normal in 


February, and indeed before the 21st there was scarcely 
any. In midocean fog was almost completely absent, but 
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from the region of the Azores to the coasts of the British 
Isles and France a little fog was met, chiefly during the 
first 12 days. No single 5° square in the areas from 60° 
eastward had fog on more than 4 days. 

Near the American coast from Nova Scotia to — 
there was about as much fog as in the average Februa 
and the occurrences were we scattered through the mont 
However, one square here, 35° to 40° N., 70° to 75° W., 
went far beyond the average amount, having fog on 11 
days, so that it surpassed all other North Atlantic areas 
in fog frequency. 

From Hatteras to the southern tip of Florida, fog was, 
as usual, very infrequent. In the northern Gulf of Mexico 
there generally was more than the February normal 


amount. The northwestern portion, 25° to 30° N., 90° 
to 95° W., led other Gulf areas, having 7 foggy days, all 
during the first half of the month; but this was less fog than 
had occurred there during January. 

Several mishaps in American waters are laid to the fog. 
D the 2d and 3d, three collisions occurred in New 
York harbor and the Delaware River. Late on the 26th 
the American freight steamer Lillian was greatly damaged 
in collision off the coast of New Jersey, and sank about 
18 hours later, without loss of life. 

The American tanker Lightburne grounded off Block 
Island during fog on the evening of the 9th. All hands 
were saved and even La of the cargo, but the vessel 
itself will be almost surely a total loss. 


OCEAN GALES AND STORMS, FEBRUARY 1939 


Position at time of 
Voyage Direc- | Direction | Direc- 
lowest barometer | Gale | Time of | Gale | LO" | tion of | and force | tion of | Direction | nits of wind 
Vessel began barom- ended ba- wind of wind wind | and high- near time of 
Feb- | eter, Feb-| Fe>- | rom- lowest barometer 
MM - | ruary ruary wes le Ww 
From To— Latitude i ruary eter began | rometer | ended 
NORTH ATLANTIC 
OCEAN 
Silverteak, Br. M. 8.....| Dakar.......... Halifax......... 35 26N.| 56 29W.| 131] Noon, 2 | 29.72 | SW....| WNW, 10.| NNW.| WNW, W-NW. 
Exeter, Am. 8.8........ New York..... Gibraltar.......| 39 54 N.| 38 00 W. 2 | 29.44] SW.._-| SW, SW....| SW, 
Oakwood, Beaumont. .... 132 50 N.| 49 19 W. 3 | 29.98 ow NW....| NW, 10...| SW-WNW. 
W. 8. Rheem, Am. 8.8..| Ostermoor.....| Cristobal......- 34.18N.| 36 50 W. 2 | 4a, 3...... 3 | 29.77 WNW-_| WNW, i0.| SW-WNW. 
Belgian Gulf, Belg. M. | Port Arthur....| London........| 44 08 N.| 26 50 W. 3 }10p, 3..... 4 | 29.46 SSW...| 8, 10...... S-SW. 
Exmoor, Am. 8. 8....... New York..... Casablanca..... 36 55 N.| 46 37 W. 3 | 2a, &...... 6 | 29.42 | WSW..| SW, 10....| W-..-.. SW, 10....| WSW-SW. 
Washington, Am. 8. S..| Cobh.......... New York.....| 47 58 N.| 39 25 W. & | 4p, 5..... 6 | 28.10 | E...... Var., 6....| WNW. NW, 10... ee 
Roosevelt, Am. 8.| New York..... 46 50N.| 37 50 W. | GD, 6 | 28.10 | SW....| W, 10.....) SW....| W, 12..... SSW-WNW. 
Br. M. 8.....] Plymouth.....} Cristobal.......| 40 10N.] 29 12 W. 5 | 7p, 6..-.. 6 | 29.35 | SW, 9..... SW, 10....| SSW-W. 
Exiri ria, A k 39 20N.] 45 00 W. 9 | 28.96 W, 10 §-SW 
Gand, Belg. 8. 8... 140 06 N.| 57 08 W. 7 Pe? OT RS 9 | 28.81 
Sundance, Am. 8. 8 41 18N.| 55 30 W. 7 | 10p, 7.... 9 | 28.59 
Express, Am. 8. 8 $5 21.N.| 47 55 W. 8 | 29.29 
Tabian, Du. M. 8 33 54.N.| 45 40 W. 8 | 9a, 8...... 9 | 29.46 
Barendrecht, Du. g* 8..| Cristobal.......  Rotterdam...../935 54 N.| 38 47 W. 8 | 3p, 8..... 8 | 29.44 
Europe, Nor. M.8...... Port Arthur....| Liverpool. ..... 41 37 12 W. 7 10 | 28.72 
Atlanta City, Am. 8. 8..| Gibraltar....... New York..... 35 11 35 53 W. 10 | 29.57 | SW....| SSW, 10..| W-..... SSW, 10..| SSW-W 
rader, Am. | New York..... Plymouth...... 46 00 N.| 39 18 W. 8 bp 10 | 28.40 | E...... SSE, 3....| SSW...) SW, 11...- 
Noordam, Du. M. 8.....|__... Rotterdam.....| 46 21. N.| 36 47 W. 8 | Mat, 8... 9 | 27.90 | ENE_.| SSW, 8....| SW. 9..... SSE-8W. 
Farmer, Am. | London........ 48 10 N.| 33 56 W. y 9 | 28.33-] 8.......| 8, 8.......| SSW... ssw. 11...| ESE-8-SSW. 
Zaandam, Du. M. 8.....| Rotterdam..... New York..... 47 23N.| 37 27 W. 7 | 4a, 9...... 28.12 | SSW_..| SSE, 3....| NNW} NW, 10...| SSE-NW. 
Scanmail, Am. 8. S...... New York... Gothenburg....| 42 18 N.| 46 48 W. 9] Noon,9..| 10 | 29.49] W.....- NNW, NW, 10...| NNW-WNW. 
Black Condor, Am. 8. 8.| Chester, Pa....| Rotterdam... 40 2N.| 65 25 W. 9 | 2p, 9..... 10 | 30.19 | WSW..| NW, 7....} N-..--- NNW, WSW-NNW. 
Gand, Belg. 8. 8........ New Orleans...| Havre.......... 441 28N. | 51 36 W. 10 | 4a, 10_.... 11 | 29.89 | NNE..| NNE, 7...| NNE..} NNE, 
Tabian, Du. M. 8....... Sabang......... Halifax......... 37 10 N.| 50 14 W. 10 | 6a, 10_.... 10 | 29.45 | WNW. NW, Re Seas NW, 9..| WNW-NNE. 
xpress, Am. 8. Gibraltar.......| New York..._- 35 02N.| 52 36 W. 10 | 8a, 10 | 29.76 | WNW- 10_..| WNW-NNW 
Zarembo, Am. 8. New York..... 30 54.N.| 44 42 W. 10 | 4p,10...-| 10 | 20.58 | WSW_.| WNW, 9..| WNW_| WNW, NW-SW-NW. 
Sebuylkill, Br. M. 8..... Plymouth...... Cristobal....... 31 00 N.| 42 30 W. 10 | 5p, 10...) 11 | 29.59 | W, NW....| NW, 10...| SW-W 
Kattegat, Ger. Rotterdam..... Baytown....... 3114N.| 4650W.| 7p,10....| 11 220.49] NW, ii...| NNW-.| NNE, 12..| WNW-NNE. 
Atlanta City, Am. 8. 8..| Gibraltar....... New York... .. 35 30 N.| 42 20 W. 11 | 2a, 11..... 12 | 29.10 | NNE.-| N, 4..-..-- -NE. 
Steel Seafarer, Am. 8. Boston......... 35 10N.| 39 54 W. 10 | 4p, 11.2...) 11 | 29.41 | 
Baarn, Du. 8. Curaeao........ Liverpool... .... 35 30 N.| 44 48 W. 10 | 4p, 11... 11 | 29.22 | NNW. NNE..| NNW, 10.| NNW-NNE. 
Exiria, Am. 8. 8......... New York..... Gi tar.......| 37 36 N.| 12 00 W. 13 | 5p, 13...- 13 | 30.29 | NNE.. NNE, * pee SF em NE, 9... 
American Shipper, Am. | Belfast......... 54 32 N.| 2209 W. 14 | 8p, 14.... 15 | 20.74 | SSW...| SSW, 7...) W, 11...-.- SSW-SW. 
Scanmail New York..... Gothenburg....| 58 08 N.| 12 11 W. 15 | 5p, 15.... WSW,9...| WSW-W. 
Shipper, Am 53 37 N.| 28 51 W. 16 | 4p, 16.... 17 | 20.88 | SW....| SW, WSW..| SW, SW-WSsW. 
50 10 N.| 42 22 W. 19 | 4p,19....| 20 | 29.18 | SSW...|] SW, 11_...| WNW-| SW, 11....] SW-W. 
Am. 8. om New York..... 63 30 N.| 32 00 W. 19 | 6a, 20..... 21 | 29.03 | SW.... WSW,9 WNW. sw, 10....| SW-WSW. 
Mormacsun, Am. 8. 8...|.....do.......... Boston......... 57 03N.| 2330W.| 23 | 2a, 23..... 23 | 29.25 |........- 9..| WNW.| NW, 

55 45N.| 29 00 W. 24 | 6a, 24..... 26 | 29.40 | WS8W,7..| W... .. W, 
Manhattan, Am. 8.8...| New York..... 49 06 N.| 31 18 W. 27 | 10a, 27....| 27 | 20.783 | WNW. W, 10..... WSW..| NW, ii...| W-WNW. 
Black Condor, Am. 8. 8. Antwerp....... 80 9 10 W. 28 | 10a, 28.... be gh A WSW..| NW, 10...| W-NW. 
Manhattan, Am. 8. 8...| 4718N.| 3800 W.| 28/| 10a, 29.14 | SSW... waw, NW....| WNW, SSW-N. 

NORTH PACIFIC 

OCEAN 

Ixion, Br. 8. 8..........| Yokohama..... B. | 530 O1N. | 15530 W.| 131 2 20.12 | W.....| SSW, 6...) NW-...| W, 10....- SSE-SSW. 
Heian Maru, Jap. M 50 42 N. | 160 18 W. 1 2| 29.16) WNW-_| NE, 4.....| NW...| WNW, 8.. 
Maunalei, Am Honolulu. ..... San Francisco..| 24 18 N. | 153 20 W. 2 2 | 20.90 | SE..... ESE...| E, 8....... 
La Placentia, Am. Vancouver, B. | Port San Luis.| 47 10 N. | 125 15 W. 2 2 | 29.49 | SE..... 8E, 9...-. None. 
Ludington, U. 8. A. T i 27 21 N. | 176 41 W 2 4} 20 82 8....... NNE, 8.../ E.....- NNE, 11..| SSW-NNE. 
Mapele, Am. 8. 8.......| Portland, Ore..| Honolulu. ..... 43 24.N. | 129 544 1 4 | 20.66 | SSE...) W,8...... NNW. NNW, 
Chareas, Am, 8. 8... Salina Cruz....| 15 37 N.| 93 41 W 3 5 | 29.81 | NW...| WNW, 3..| NNE._| N, 10.!.._.| WNW-NW. 
Manoeran, Du. M. §....| Legaspi, P. I...| Los Angeles....| 35 12 N. | 150 54 E. 4 5 | 20.30 | WSW..| WSW,7_.| W.....| W,9_____- SSW-WNW. 
Dalbialr, br. 8.8 San Francisco..| Miike..........] 31 —N.|140—E 5 8 | 20.64) S...... NNW, NW...| NNW, 10. NNW 
Maru, Jap. | Yokohama.....| San Francisco..) 45 45 N. | 173 28 E. 6 SE, 9..... ESE-SW. 
Am. 8. S__.....| San Francisoo..| Honolulu. 37 26 N. | 123 47 W 7 8 | 20.81 | W..... NW...| NW, 10...) W-WNW. 

Nasiro Maru, Jap. M.8.| San Pedro.._.. 43 12 N.| 175 24 W. 9 10] 29.24 

January. Position approximate. Barometer uncorrected. Mareb. 
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OCEAN GALES AND STORMS, FEBRUARY 1939—Continued 
Voyage Position at time of Direc- | Direction | D 
lowest barometer | Gale | TMC of | Gate | LO¥*| tion of | and force | tion of | Direction | shirts of wind 
Vessel began bare ended he. wind of wind wind | and high near time of 
Feb- | tor Feb- Feb- when | attimeof | when | est force |),Jcct barometer 
Longi- | ruary | ruary | gale | lowest ba-| gale 
From— To— Latitude ‘ode ruary began rometer ended 
NORTH PACIFIC 
OCEAN—Continued Inches 
Pres. Taft, Am. 8. S.....| Honolulu___... Yokohama....- 34 37 N. | 150 42 E. 10 | Noon, 10 11 | 29.62 | NW...| NNW, 5..| NW...| NW, 9....| N-NW. 
Peter Maersk, Dan. M. | Yokohama... Angeles....| 40 06 N. | 151 54 E. 11 | 10p, 10. 11 | 20.46 | NNW W,7...-..- NNW, 8..| W-NNW 
Bralanta, Nor. M. 8..... Los Angeles....| Yokohama.....| 34 10] 11 | 29.87 | sW-wsw 
Marchen Maersk, Dan. |__... 34 00 N. | 176 06 E. 11 | la, 12... 10.| SW-WSW 
Lightship #92, U. 8....._. 48 30N.|12500W.| 13] 4p, 14....| 13 [920.74 SE, 8. 
lanta, Nor. M.S_..... Los Angeles....| Yokohama. 34 43 N. | 178 35 E. 12 15 | 20.41 | W..... SW, 10. WNW sw-w. 
Zuiyo Maru, Jap. 8. 8...| Osaka.........- A 54.N.|17403W.| 14 | 4a, 14__- 15 | 28.97 |... wswW, 8..|......... 
Maru, Jap. | 39 00 N. | 159 00 E. 14 | 6a, 14... 14 | 29.50; WNW WNW, NW...) NW, WNW-NW 
Peter Maersk, Dan. 46 30N.|17400W.| 14| 4p,14....| 14] 28.83 | NNE..| NNE,8...| N...... NNE, 8...| NE-N 
Sawokla, Am., M. 8..... Hong 33 42 N. | 155 07 E. 16 | 6a, 16.---| 16 | 29.25| SSE._-| W,8._.... NNW..| SSW, 9._..| SSW-NW 
Marchen Maersk, Dan. | Los Angeles....| Yokohama.....| 32 00 N. | 157 21 E. 16 | 10a, 16.--| 16 | 29,38) S_......| SW, 10...) WS8W, 10.| S-WNW 
Bralanta, Nor. M. S.....|..... 34 36 N. | 170 14 E. 16 | 1p, 29.21 | 8......- SW, 9..... W, 12..... 
Mindanao, Phil. 8. S....| Manila......--- San Francisco..| 36 30 N. | 176 54 E. 16 | Noon, 17 17 | 29.23 | 8....... wsw, 0..| W__... W5W, 9..| S-W. 
Maru, Jap. | Yokohama... ....| 40 06 N. | 178 02 E. 16 | Noon, 17 17 | 28.67 | 8....... SSW, 9...) SW....| SW, 8-sW 
Getuyo Maru, Jap. M.8..| 45 42 N. | 173 00 E. 17 | 3p,17....] 18 | 28.86 | NE_...| N, 10...... WSW..| N, 10...... NNE-NW. 
Beckenham, Br. 8. 8....| Muroran....... Vancouver, B. | 46 11 N.| 176 00F. 17 | 2a, 18...-| 18 | 28.26| NNE..| NW,8....| W..... W, 8....| NNE-NW. 
Sawokla, Am. M.8.....| Hong Kong....| Los A ...| 33 20 N. | 174 07 E. 19 | 6a, 20....| 20 | 29.61 | SSW-...| SW, 8..... WNW.| SW, 8..... ssw-w 
W. B. Walker, Br. M. S.| Yokohama.....| San Francisco..| 36 10 N. | 146 55 E. 21 | 20,22...) 22] 29.19| ESE...| WSW,8..| NW...| NNW, i0.| 8S-NNW. 
Gefion, Nor. M. 8......- Los Angeles....| Kobe........-- 32 58 N. | 160 23 E. 22 | 10p, 22_- 23 | 29.76 | SW._ Ae Ri NW...| W, 10..... ssW-W. 
dian, Am. 8. Balboa........- Los Angeles_...| 15 36N.| 9636W.| 23 bp, 23 | 29.88 | NNW NE....| N, 8....... NE-W-NNW. 
Skjelbred, Nor. M. 8....| Yokohama.....| San Francisco..| 42 24 N. | 167 36 E. 23 | lla, 23...) 24 | 20.42 ENE, 6...|......... ENE, 8 
Coolidge, Am. 26 30N.|14924W.| 27] 20, 27...-| 27 | 30.10 |......-.- 
1 Position approximate. 3 Barometer uucorrected. 


NORTH PACIFIC OCEAN, FEBRUARY 1939 
By Wiu1s E. Hurp 


Atmospheric pressure.—D most of February 1939 
low pressure overlay the Bering Sea and the northwestern 
part of the North Pacific Ocean, with the average center 
in the Bering Sea. At St. Paul Island pressure for the 
month was 29.42 inches, which is 0.23 inch below the 
normal. The lowest barometer reading at St. Paul— 
also the lowest for the month in Pacific waters—was 
28.00 inches on the 13th. 

In the eastern North Pacific, particularly between the 
American coast and longitude 160° W., Lows were 
unusually deficient for the month. Throughout middle 
latitudes in this area, pressure was almost —a 
high and at the crest, near 35°-45° N., 135° to 145° W., 
the barometer averaged close to 30.50 inches. Along the 
American coast, from Kodiak, Alaska, to Mazatlan, 
Mexico, pressure was abnormally high. 

In the Far East the oceanic extension of the Asiatic 
anticyclone was unusually well developed, with the 
average pressure at Naha, Nansei Islands, 30.13 inches, 
which is 0.08 inch above the normal. 


TABLE 1.—Averages, departures, and extremes of atmospheric pressure 
at sea level, North Pacific Ocean, February 1939, at selected stations 
Average | ture 
Station pressure | from Date Lowest Date 
normal 
Inches Inch | Inches Inches 

ee 30.18 | +0.06 | 30. 6] 20.64 13 
Dutch 29.45) —.15 | 30.28 5 | 28.50 12 
t. Paul 29.42} —.23 | 30.20 5 | 28.00 13 
Kodiak 29.70 | +.08 | 30.34 6 | 28.90 ll 
29.99 | +.07 | 30.44 19 | 29.00 ll 
Tatoosh Island_...........-..- 30.08 | +.08 |] 30.75 16 | 29.47 5 
30.16 | +.06 | 30.48 14 | 29.67 3 
29.95 | +.02] 30.02 |5,13,14,19 | 29.86 
Honolulu 30.02} —.03 | 30.17 16 | 29.78 2 
Midway 30.01 | +.02] 30.21 23] 29.83 14 
29. —.03 | 30.00 19 | 29.77 2 
Manila... 29.91 | +.02] 30.03 15] 2. 11, 26 
30.07 | +.01 | 30.27 15 | 29.96 1 
aha... 30.13 | +.08 | 30.33 8 | 29.86 28 
30. +.08 | 30.27 16 | 29.68 6 
29.56 | —.12] 30.24 26 | 29.03 9 
NoTE.—Data based on 1 daily observation only cont those for Juneau, Tatoosh 
Island, San Francisco, and Hon , which are based on 2 observations. are 

computed from best available normals related to time of observation. 


Storms and gales of the extratropics.—Storminess on the 
North Pacific during February was confined almost alto- 
gether, so far as reports indicate, to the northwestern 
quarter of the ocean, with southern boundary along the 
30th parallel from longitude 140° E. to the 180th meridian, 
and thence northeastward to about the 50th parallel at 
longitude 150° W. Outside of this extensive area, the few 

ales reported occurred near the coastal waters of the 

nited States, on the Ist to 3d and on the 8th, and the 
13th, with the exception of two occurrences of tradewinds 
intensified to force 8 on the 2d and 27th northeast of the 
Hawaiian Islands, and an isolated gale of force 11 en- 
countered by the U. S. A. T. Ludington near Midway 
Island on the 2d. 

The month as a whole was far less stormy than the pre- 
ceding January, both with respect to the intensity of the 
winds and to the areal extent of their occurrence. Only 
one gale in February was reported to have attained the 
strength of force 12. That was encountered on the 17th 
by the Norwegian motorship Bralanta near 34° N., 168° 

. There were — of force 11, one already men- 
tioned as experienced by the 5 ee on the 2d; the 
other occurred on the 17th near 40° N., 178° E., where it 
was reported by the Japanese motorship Huzisan Maru. 
Winds attaining force 10 occurred on some seven or eight 
other dates, of which five, the 5th, 12th, 14th, 16th, and 
23d, had the high winds between parallels 30° and 35° N., 
to the westward of the 180th meridian. 

The lowest barometer reading reported by a ship in the 
month was 28.26 inches, read on the British steamshi 
Beckenham during a northwest gale of force 8 on the 18 
close to 46° N., 176° E. 

At the beginning of the month stormy weather was 
mostly confined to two small areas, one in the neighbor- 
hood of 50° N., 150° to 160° W., on the Ist and 2d; the 
other to the near coastal region of Washi m and Oregon 


on the Ist to 3d. In addition, isolated gales occurred 
—e Island and the eastern Hawaiian Islands on 

e 2d. 

In east longitudes there were scattered gales beginning 
on the 4th and 5th, the strongest of which, a wind of force 
10, occurred on the 5th in a small cyclone then centered 
off southeastern Japan. Gales continued to be localized 


if 
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for the most part until the 10th over the great barometri- 
cally depressed area which covered the western part of the 
northern and central steamer routes. By the 11th the 
weather had become more Se peary! stormy within the 
ae north of the 30th parallel and west of longitude 170° 

., with gales of force 8 to 10 reported from many parts 
of the area. From the 11th until the 17th the weather in 
general was the roughest of the month within the area 
mentioned. Following the 17th, gales were few and 
scattered, and only on the 22d and 23d, near 36° N., 
147° E., and 33° N., 160° E., respectively, were they experi- 
enced of force higher than 8. 

Tropical disturbances and gales——Elsewhere in this 
issue of the Review is a er by the Rev. Bernard F. 
Doucette, Weather Bureau, Manila, P. I., of a depression 
that occurred in the Far East during February 3-16, 1939. 

In southern Mexican coastal waters, Tehuantepecers 
occurred as follows: Of force 9 on the 3d, force i0 on the 
4th, force 7 on the 13th, and of force 8 on the 23d. 

Fog.—The region of most frequent fog this month lay, 
roughly, between latitudes 35° and 47° N., longitudes 130° 
and 150° W., thus rather closely conforming to the crest 
of the eastern North Pacific anticyclone during the days 
of fog occurrence. Here fog was observed on 12 days 
between the 11th and 24th, inclusive. Off the Washington 
and Oregon coasts fog was reported on the 14th and 24th, 
and off the California coast, on the 14th and 15th. A 
number of observations of fog were made in upper mid- 
ocean on the 28th. 


TYPHOONS AND DEPRESSIONS OVER THE FAR EAST, 
FEBRUARY 1939 


Bernarp F. Dovcerrs, 8S. J. 
{Weather Bureau, Manila, P. I.) 


Depression, February 3-16, 1939.—A low center ap- 
amas about 250 miles south of Yap during the morning 
ours of February 3 and soon manifested the strength of a 
depression. This center moved in a westerly direction 
until it reached the regions about 200 miles east of south- 
ern Mindanao, where it remained stationary from Febru- 
ary 7 toQ9 inclusive. Late in the afternoon of February 9 
it began to move along a northwesterly course toward 
Samar Island. It reached this island February 12, where 
it inclined to the north, and then to the northeast after 
assing San Bernardino Strait. It then moved northeast 
rom the ocean regions east of southern Luzon, changing 
to the north-northeast, which caused it to pass about 120 
miles north of the Bonins, Febru 15. It crossed the 


150th meridian on February 16 on its course toward the 
Aleutian Islands and adjacent regions. 

Throughout its course over the ocean regions east of 
Mindanao as well as over Samar Island, it seemed to be 
of minor importance. The barometers at the stations in 
Samar recorded values close to 752 mm (29.606 inches) on 
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February 12 as the center inclined northward. Heavy 
rainfall occurred over Samar [sland as well as neighboring 
islands during the progress of this storm. The Manila 
newspapers had reports from Surigao Province of extensive 
floods over northeastern Mindanao. From Butuan, 
Agusan Province, came reports that almost all the seeded 
land was inundated from February 8 to 13, when the rains 
decreased. 

There are some interesting aspects concerning the upper 
winds during these days. During the last ten days of 
January there was a steady westerly current over the 
stations of the Dutch East Indies, velocities at many 
places reaching values as high as 50 k. p. h. and even 
more. At the same time, over Guam and the Philippines, 
there was an easterly current. It seemed that circulation 
could not form because the region of convergence of these 
two air streams was over or close to the Equator. Febru- 
ary 1 and the following days the easterly current over 
Guam and the Philippines was quite constant in strength, 
there being no sudden increase in velocities, which were as 
high as 50 k. p.h. Very likely the center formed because 
of some variation in strength of the westerly current south 
of the Equator, but observations for vertification are not 
available at the time of writing this article. Then, 
February 7 to 9, the winds over Gua: shifted more 
toward the southeast quadrant and weak -:d, while the 
velocities over the Philippine stations ii. eased to values 
between 40 and 75k. p.h. Cebu was first station to 
show this increase, which appeared on 7. This 
occurred as the center moved from its » .uon about 200 
miles east of Mindanao toward Samar iand. The shift- 
ing to the southwest quadrant first app:. red at Zamboanga 
Febru 11, then at Cebu on the “2th. Zamboanga 
spotted velocities higher than Ceb., but it must 
remembered that conditions at Zamboanga were more 
favorable for longer ascents than at Cebu. On February 
13, the center was recurving to the northeast and on 
February 14, the whole archipelago was under the influence 
of the easterly current again. uth of the Philippines, 
the Dutch East Indies had the same conditions as during 
the last few days of January. No reports were received 
from February 4 to 9, but after the latter day, there was 
evidence of a west quadrant air stream with velocities 
between 15 and 75 k. p. h. reported. After February 13, 
the velocities (not all stations reported) weakened as far 
as could be known. 

In conclusion, the writer considers the main interest in 
this situation to consist in the fact that a definite center 
formed between these two air streams at the time of the 
year when the air of the Northern Hemisphere is stable, 
thus eliminating to a great extent the effect of violent 
convection. Because of this aspect, it might be possible 
to learn more about the causes of the variations in the 
velocities of the air streams by a more detailed and exten- 
sive study of the situation which prevailed during these 


days. 
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CLIMATOLOGICAL TABLES 


CONDENSED CLIMATOLOGICAL SUMMARY 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with 
dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by 
the several headings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and 
the greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 


stations. 
TaBLE 1.—Condensed climatological summary of temperature and precipitation by sections, February 1939 
[For description of tables and charts, see Rrvizw, January, p. 31} 
Temperature Precipitation 
Monthly extremes Greatest monthly Least monthly 
Section 
> 
| Station Station | Station 3 Station 
mia = < 
For, | °F, oF In I In. In. 
Alabama.......... | 44.7 10 | St. 10 | 22 |/10.21 | +5.00 | Falkville.........._. 5.82 
—8.9 —23 3 1.24] —.09] Pinal Ranch........ 2.88 | Mohawk............. .10 
Arkansas... 0 110 | Mammoth Springs..| 4] 4 || 8.55] +5.12] Pine 16.60 | Rogers............... 4.21 
California............ AA] —5.5 17 | 2 stations........... —25 9 || 2.25 | —2.22 | Crescent City (near) | 11.09 | Iron Mountain....... .05 
+ -7.9 18 | —41| 1.00] +.10] La Veta Pass.......| 3.58 | 09 
+5.6 27 | Glen St. Mary_....- 20} 2 || 224] Mason.............. 8.78 | Evergiades........... 00 
Georgia. 17] Biairsville._......... 8 23 |} 9.11 | +4.19 | 13. 58 | Brunswick........... 1,85 
|. —5.3 11 | Deception Creek_...|—31 9 2.01 +. 28 8. 05 J 09 
4 © 4.7 Mt. 10 || 3.35 | +1.42 9.10 21 
al 19 | 415) 4171 8.90 
13 | -23] 11 1.75] +.65] Ames............... 3.04 
ansas —2.6 —18] 10 1.22] -+.22 | Marion............. 2.74 
18 | Paducah (near)._...] —5 7.99 | +4.55 | Williamsburg. ...... 11.87 
56. 4 5 20} 221) 5.69 | +1.15 | St. Joseph........... 10. 97 
Maryland-Delaware 39. 6, 0 190 | Setations........... 23 |) 5.22] +227] La Plata, 6.73 
Michigan............ 20.5 ‘ 59 20 | 16 2.68 | +1.04 | 10. 15 
Minnesota........... 5.2 | —7.1 47 18 | 211) 1.41] +.65] Pigeon River Bridge.| 3. 
M 52.2 | +2.7 | Fruitland 85 19 } 22 |] 8.15 | +3.25 | 13. 18 
33.0} —.1 | 71 10 | Conception. 10 3.17 | +1.08 | New Madrid_....... 10. 09 
15.8 | —6.2 | 2stations..........| 56 18 | Glasgow. —48 | .81 +.05] Trout Creek (near)..| 5.08 
Nebraska............ 21.5 | —4.6 | 68 12 | —2 .87] +.17] 2.75 
28.0 | —5.8 | 3 68 | 115] 2 .79| —.28 | Marlette 3. 76 
New England_....... 25.3 | +2.7 | Danbury, Conn___.. 70 20 | First Conn e, 171) 3.38 | +.27 orwalk, Conn.._.. 6.04 
New Jersey_......... 36.3 | +5.8 | 74| 20] Layton 1] 17 || 5.55 | 41.94] Tuckerton.......... 6.90 | Layton (near)........ 3.04 
New Mexico. ._...... 29.0 | —8.2 | 27 —40 2.63 | 2 stations....00......] .00 
26.6 | +4.1 | 69 | Stillwater Reservoir.|—25 | 23 || 3.77 | +1.07 | Bridgehampton.....| 6.76 | Brockport............ 1, 63 
North Carolina... 48.5 | +65.7 81 13 | Mount Mitchell......—10 | 24 || 7.73 | +3.65 | Rock House.........| 16.27 | 3. 76 
North —.8 |—10.2 | 51 18 | Willow City......_. —46 15 +.16 1.64 | Bowman............. 05 
32.8 | +3.4 | 78 19 | 2 stations......m) 16 |] 4.28 | +1.66 8.18 | 2.11 
38.9 | —2.1 86 —4!/ 10 1.67} +.29 7.46 | 2 stations............. .09 
32.2 | —2.9 | McKinley_..........] 72 17 91'3.53| +.37 17.20 
Pennsylvania. __..... 33.7 | +5.3 | Phoenixville......... 74 20 25 || 4.45 | +1. 57 8.60 | Covington........... 2.33 
South Carolina_.....- 53.2 | +5.8 | 4 stations........._.. 82] 110 23 || 8.87 | +4. 63 15. 58 | Kingstree............ 6. 31 
South Dakota_._.___. 11.1 | —7.9 Vale 62 18 10 .69 | +.13 2.07 | Rochford............. ll 
, —ss—“‘(“‘éN ARN 44.7 | +3.4 | 2 stations 81 19 23 |} 9.85 | +5.45 15. 59 | Elizabethton._....... 4.29 
43.5] —2.8 98 27 | 13 1.86 ts 9.84 | 8 stations.............] .00 
20.2 | —9.6 62 23 | —27 2 |] 1.29 01 5.62 | Wendover-............ 01 
43.2 | +5.9 79 | 119] Big —1/] 23 5.25) +211 9.12 
Washington.___...._. 32.1] —2.2 61 18 | Deer Park (near)....|—27 9}, 4.44) +.45 19. 01 
West Virginia__...... 39.0 | +5.6 80 19 stations............] —2 | 123 || 5.72 | +2. 56 8. 26 
Wisconsin............ 14.3 | —2.6 53 —43 21 || 1.74 52 3. 57 
14.0 | —8.0 59 —42 .85 . 07 5. 84 
Alaska (January)....} 1.7] —.3 | | —57 | 20 || 2.72] +.57 | Little Port Walter._| 28.14 
| 70.1 | +1.6 | Kaanapali (Maui)...| 89 6| Kanalohuluhulu....| 40 15 || 8.56 | +1.44 | 54. 00 
Puerto 92 4] 3 stations._.......... 50} —.89] La ina (E] Yun-| 7.42 
que). 
1 Other dates also. 
139173—39——-2 
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Tasie 2.—Climatological data for Weather Bureau stations, February 1939 


{Compiled by Annie E. Small, by official authority U. 8. Weather Bureau] 


2 e 
cle 
levation of Pressure Temperature of the air |»! Precipitation Wind 
| is s $s 
1S it ig | 5 is Maximum g = &° 
Ft. | Ft.| Ft.| In In. In °F °F. \°F. °R °F) OF.) In In Miles 0-10) In. | In. 
New England 2.7) +3.3 76| 4.13) +0.9 6.5 
Eastport... 75| 67) 85) 29.97) 30. 06)+4-0. 08! 23.6) 42.1] 51] 15} 33) 17) 14) 45) 21) 16} 74) 3.17) —0.2| 17) 12.7) nw 38) sw 15] 4} 8) 16) 7.2/12.8) 2.3 
Portland, Maine 103} 82) 20.95] 30. O8| +4-. 06) 24.8] +1.0) 50) 15) 34; 0] 17) 16) 31) 22) 437] 74) 3.52) —.5) 15) 7.6) n. 24! se. 28; 13] 5.9) 9.8) 1.0 
Concord 289) 54) 72) 20.76) 30.00) +-.05) 25.4) +2.6] 50) 20) 35) 17) 16) | 2.70) 13) 6.0) n. 22} nw. | 9! 7) 14] 6.6) 83) 23 
Burlington.... 403; 11) 48) 20.59) 30.06) +-.03) 20.0) +.6) 51) 20) 31;—11] 17) 9} 41) 17) 13] 78} 3.08) +1.5) 11] 11.4) s. 38} s. 17) 5} 6} 17) 7.2/17.0) 4.5 
Northfield. 876) 12) 60) 29.07) 30.06) +-.02) 19.3) +2.9) 56) 20) 17; 7| 45) 18) 15) 3.04) +.8] 12] 8.0) sw. s. 28} 5) 7.515. 2/10.5 
Boston !._... 33] 62 30. 07) +. 03) 32.2) +3. 4} 66] 20) 41 9) 17] 24) 74| 3.79) +.4) 13] 11.9) w. sw. | 7] 4) T 
Nantucket... 12} 14) 90) 30.06) 30 08) +. 04} 36.2) +5. 54] 15] 43) 14) 17) 29] 20) 33) 20) go} 5.38) +2.0) 13) 15.9) sw. 46; sw. | 15) 8) 6} 14] 6.2) 15) .0 
Block Istand.. 26 30.05) 30.08) 4+. 02) 35.2) +4. 8) 56] 15) 43) 12) 17) 28} 26) 33) 20] 78) 5.45) +1.8/ 11) 18.1) nw. 45) nw. | 16) 9) 11) 5.8) 1.5) .0 
Providence 215) 251) 29. 90) 30.08) +. 03) 33.2) +4. 2) 64) 15] 42) 8] 17) 24) 32) 30) 74) 4.09) +.4/ 12) 11.8) mw. | 52) nw. | 16) 5] 14) 6.1) 5.0) .0 
Hartford 150; 66) 100} 29. 93) 30.11) +.05) 3L. 5) +4. 3) 66) 20) 40 ok: 2 14) 7.2] nw. 38] sw. 15} 6] 14) 6.9/8.6) T 
New Haven... 106] 74} 153] 29, 98} 30. 10] +. 03) 34.0} 4-5. 0) 63] 20] 42) 26} 29) 30] 24] 69| 6.46) +2.5) 13] 9.4] n. 40} s. 15} 8] 8| 12] 6,0) 5.7) .0 
Middle Atlantic States 39.0) +5.8 71; 4,98) +1.8 6,4 
Albany 202; 26) 40) 20.75) 30.07 00} 24.6) 5) 58) 20] 35) 17) 14) 41] 22) 17] 73) 3.07) +.6) 14) 10.8) s 34) nw 16} 2) 18} 7.4/11.9) .2 
Binghamton 871; 79) 20.12) 30. 08 00} 29.1) 4 5.1) 61) 2M) 39 O} 16; 19] 34) 26] 21] 75] 3.89) +1.6) 12) 7.6) nw 24) se. 11| 17] .0 
New York 314) 415) 444) 29.75) 30. 10) +-. 02) 37.4 +6, 1) 67| 20) 14] 17) 29) 33) 32] 25) 64) 5.97) +2.2) 11) 16.1) nw 69} sw. | 15; 7] 7} 14) 6.2 3. 9) .0 
Harrisburg 94) 104) 29.75) 30.14) +. 05) 36.3 +6. 1) 69) 20) 45) 13) 23; 27) 36) 31) 26) 72 4.00; +1.0}) 12) 9.5) nw 42) sw. 20} 8} 7} 13) 6.2) 1.1] .0 
Philadelphia 114) 174) 367) 30. 00) 30, 13} +. 03) 39.4) +5. 5) 70] 20) 48) 14/ 17) 31! 33) 34) 29) 70} 6.12) +2.8) 13) 13.7) sw sw. | 15} 12) 6.4) .5) .0 
Reading 283) 306} 20. 76) 30. 13}_._. 37. 6} 4-8. 69) 20) 46) 12) 17) 29) 32) 24) 63) 4.55) +1.1) 10) 13.1) nw 53} se. 28; 9] 12) 6.1) .0 
Scranton. 805; 72) 104) 29. 18} 30.09) +. 01) 32.4) +5. 1) 63) 20) 42) 4) 17) 23) 36] 28) 21] 66) 3.72) 14) 7.2] sw 32| se. | 15] 6) 10) 6.2) 5.9) .0 
Atlantic City 52; 37) 172| 30,07) 30. 13) -+-. 02) 39.6) 46.0) 61) 18) 46] 17 23] 33} 22) 36) 75| 6.01) +2.6) 17.0) s s. 15] 9} 5] 146.3) Ti .0 
Sandy Hook 22) 10) 57) 30.08) 30. 10 ..| 36.5) +4. 4) 61] 15) 43) 16) 16) 30) 22) 33) 29) 77) 5.45] +1.7) 12) 15.3] ow 61) s. 15] 8) 4} 16) 6.3) 1.6) .0 
Trenton 190} 89) 107| 29, 90) 30. 37.8} +-7.1| 69) 20) 46) 13] 29) 36) 33) 27] 69) 5.56) +2.3) 12) 9.7/ s 45) s. 15} 9} 5} 14) 6.7,1.0) .0 
Raltimore.... 123| 100} 215) 20.90) 30.12! +. 01) 41.8) +6. 4) 20) 50) 18) 23} 34) 31] 36] 29) 63] 6.52) +3.1] 12) 11.0) s 35] mw. | 7} 11) 15) 5.8) .2) .0 
Washington 112) 62) 85) 20.09) 30.12) 42.3) +7.0] 74) 19] 51} 17) 23) 34) 37) 36) 30) 64) 5.71) +2.4) 11) 7.5) s 28) nw..| 22) 10) 2) 16) 6.0) .3} .0 
Cape Henry 18 8) 54] 30.12) 30. 48.0) +6.8] 76) 20) 25) 23) 39] 35] 44] 42) 84) 5.96) 42.7] 12.4] sw 44) nw. | 15) 7| 8} 6.3] .0 
Lynchburg. .. eee 686; 144) 184) 20.38) 30.14) +. 03) 44.7] 4) 746) 19] 55) 17) 23) 34) 36) 38) 31] 63) 4.99) +1.8) 12) 8.4] sw sw. 15] 9} 4) 15) 6.4) T) .0 
Norfolk. 80) 125) 30.05) 30.15) +. 04) 49.8 7.1| 761 3) 60) 23) 23) 40) 36) 44] 39) 7 5.52) +2.3) 10) 10.8) sw 36) n. 15} 3) 17) 6.4) 
Richmond 144; 11) 29.98) 30.14) +. 03) 45.5] +-5.9! 76) 19) 56] 19) 23) 36) 37) 40! 35) 72) 3.87) 11) 9.2) sw 33) sw 15] 11} 3! 14) 5.8} .0} .0 
Wytheville... ..}2,304) 40) 30.11) —. 01] 40.8) 45.7) 71) 19) 52) 10) 23) 30) 73] 3.68) 14) Sli w w. 15} 9} 8) 12] .0 
South Atlantic States 54.0) +6.2 77| 7.30) +3.6 6.2 
Asheville 2,253) 89) 104) 27. 74) 30.15] +. 02) 44.4] +5.9) 75) 20) 56} 10) 23) 33) 36) 39) 35) 74) 5.72) +2.6) 15) 10.5) se sw 15] 7| 6.6) .2) .0 
Charlotte ..| 779} 63) 86) 20.28) 30.13) +. 01) 49.6] +5. 7] 76] 19] 50} 19] 23] 40; 29] 44! 38] 69) 8.08] +3.9} 14) 8.6) sw 34) sw. | 15) 5) 16) 6.7) .0 
Oreensboro |. .| 886 6} 56; 20. 18} 30.14)... 10) 56; 15) 23) 34) 35) 40) 36) 78) 6.40)...__. 14, 8.9) sw 33) sw. 7| 15} 6.6) .0 
Hatteras. 11 5) 50) 30.15) 30. 18] +, 05) 53.4) +6. 0) 70] 20] 61) 30] 23) 46) 30) 50) 85} 5.86) +1.8] 11) 13.6) sw 39) nw. 15] 10} 7} 11) 5.7) .0 
Raleigh 376) 103) 140) 20.72) 30.14] +-.03} 51.0} +-7. 8} 76] 19} 62} 20] 23) 41] 33] 46) 42! 79) 9.73) +5.8) 13) 9.9) sw 36) w. 8} 9) 11] 5.6) .0 
Wilmington 72| 73) 107) 30.08] 30.16) +-. 04) 55.2) +-7.3) 78) 11] 64) 24] 23] 46) 36] 50) 79] 5.97) +2.7| 13) 11.5) s s. 15] 10} 7} 11) 5.4) .0 
Charleston 48; 11) 92) 30.11} 30.16) +4-. 04) 57.8] +5. 4) 76) 11} 66) 28) 23) 50} 26) 53) 50) 83) 8.96) +6.0} 12) 11.3) s 30) s. 26; 9} 2) 17) 6.1) .0 
Columbia, 8. C..... 347; 70) 29.76) 30.15) +. 04) 54.6) +6.4| 77) 10) 65) 22) 23) 45] 32) 48 2} 69} 9.39) +5.6) 14) 9.5) s 33) sw. 3} 10; 7} 11) 5.7] .0 
Greenville, 8. C ..}1, 040) 70) 78) 29.00) 30,12) _. 48. 6) +5.3) 74) 19) 58) 17) 23) 39! 20) 43] 39) 74) 8.69) +3.5) 14) 7.9) sw. sw 15] 6; 7] 15) 6.7; .0 
Aucusta 182} 62) 77) 20.93; 30.12 00) 55.2] 4-5. 3) 78) 10) 65) 24) 23) 45) 32) 49) 45) 76) 9.61) +5.5] 13) 6.7) s 33) w. 3} 7) 14/6.1) 
Savannah........... 65) 73) 142) 30,07; 30.14) +. 02) 60.8] +-6.3) 80) 3) 7 20] 23) 50) 29) 54) 51) 82) 5.81] +2.7] 13) 11.5) sw. 34) sw. | 26) 8} 5) 15) 6.2) .0} .0 
Jacksonville... .. 43) 86) 110) 30.10) 90.14) +. 02) (4.3) 46.3) 84] 11) 74) 29) 23) 55) 32) 57) 54] 79] 2.49) —.5) 10) 9.0) s 33) sw. | 15) 5) 9] 14) 6.5) .0} .0 
Florida Peninsula 72,3) +5.8 81} 1,24) —0,7 4.3 
Key West 21) 10) 64} 30.07) 30.09) +. 02) 75.4) +4.9) 85) 6] 80) 57) 23) 70) 14) 69) 82) 2.45) +1.1 5} 11.0) se 23) n 22) 13 6, 4.2) . 
25) 124) 168; 30.10) 30,13) +.03) 73.2) +6.1) 82) 7) 78} 43) 23) 68} 24] 67) 65) 79 . 38) —1.4 5) 11.3] se s 11) 13) 4,49) . 
35; 88) 197) 30.00) 30.13) +. 03) 68.4) +6. 5) 85) 27) 78} 35) 23) 50) 33) 62; 59) 81 -90} —1.7 5} 12.3) 32) s. 15) 17 4 .0 
Kast Gulf States 55,0) +3.1 77| 7.62) +2.8 6.5 
Atlanta !...... 976) 72) 29.07) 30.11) —.01| 40.7) +4.4| 77) 19] 60} 19) 23) 30) 33) 45) 41) 78] 9.34) +4.6) 15] 11.3) e. 38) s. 15} 10} 2) 16) 6.2 .0 
Macon.... .. 370; 79) 87|......] 30.13) +.01) 54.1) +4.8) 77) 10) 64) 24) 23) 44) 76) 11.44) +7.0) 13] 7.9) s. 25) s 21; 6| 6) .0 
Apalachicola..... 35) 13). 30. 08} 30. 11)...... 59. 4) +3. 1) 75} 28] 66) 31) 23) 53; 20) 57) 55 3.84) —.1) 15) 9.6) 27| se. 17| 9} 2) 17} 6.6 .0 
Pensacola. .. 56] 149) 185) 30.04) 30.10) —.01| 57.0) +1.8] 70) 9) 64) 29) 22) 50; 20) 54) 51) 83) 5.89) +1.6) 14) 14.8) 38} sw. ; 15) 5) 7| 16] 6.7 .0 
741 0}... 51.6) +5.8] 77} 10) 62) 19) 23) 41) 8.29) +2.9) 38.... .0 
Birmingham..........| 700) 11) 48) 20.34) 30.00) —. 03) 51.9) +3. 0) 76) 19] 62} 22) 22) 42) 32) 4 40| 70} 8.24) +3.2) 13) 9.7) s. se. 7| 11) 10) 5.8 
Mobile... 57) 86) 161) 30.03) 30.09) —. 02) 56.7) +2.0) 78) 10) 66; 20) 23) 48) 33) 52) 48) 70) 7.44) +2.1) 15) 11.7) s. 35) sw. 15} 5) 7| 16) 7.0 .0 
Montgomery... ..... 218) 92) 105) 29.86) 30.12 00) 55.4) +3. 8} 82) 10) 66) 27) 22) 45) 33) 49) 44) 73) 7.51) +2.1) 16) 8 8) e. 28) sw. 3} 8) 5) 15) 6.4 .0 
Meridian... 67 2) 29. 68; 30.09) —. 02) 53.0) +3.4) 81) 64) 24) 23) 42) 35 7; 42) 74) 9.95) +4.5) 13) 7.8} s. 26) sw. 3} 8} 6 14 6.1 .0 
247) 102) 29. 80) 30.06) —. 04) 53.0) +1.2) 80} 9) 62) 20) 22) 44) 32) 47) 41) 70) 8.33) +3.5) 12) 10.7) se. 30) s. 19} 6 7) 15) 6.8 .0 
New Orleans........ 53) 76) 84) 30.02) 30.08; —.01) 60.0) +2.7| 82) 10) 69} 35) 22) 52) 31) 55) 51) 77) 4.20 12) 9.0) se. 25) sw. | 26) 5) 16] 7.0 .0 
West Gulf States 50.9) —0,.6 70} 3.52) +1.0 5.9 
Shreveport............| 240) 02) 227) 29. 78) 30.06) —.03) 51.2) +.3) 78) 18] 61; 25) 21) 42) 30) 47) 42) 70} 8.96) +5.7| 14) 13.3) s. 42} nw. | 14) 8 12) 6.1 .0 
Bentonville......... 1,303; 12) 38) 28.71) 30.12) +.02) 37.0) —1. 5) 67| 13) 48 21; 26; 4.47| +2.3) 11) 8 6) n. 22) s. = .0 
Fort Smith......... 463} 57) 82) 20.59) 30.08) —. 02) 41.4) —1.4] 74) 51} 13] 21) 32] 34 30} 70} 5.88) +3.3) 12! 8.5) e. 30) w. 28) 10; 4} 14) 5.9 
94) 102! 29, 68] 30.07) —. 04) 44.0) —.9] 72) 9] 22] 22] 35) 27) 40] 35) 73) 8.50 +4.8} 12) 9.1) se. 30) w. 28} 9) 14) 6.4 
Austin 605; 68 90} 20. 38; 30. 51.6; —1. 8] 83) 9) 64) 26) 21) 39) 44) 45) 39) 68) 1.47) —.9 6; 8.5) n. 28) nw. 9} 11} 7} 10) 5.4 
Brownsville 57) 88; 96) 29. 20. 06)...... 63. 6) +-1.0) 85) 14) 73) 39) 22) 54) 32) 57) 52) 72 28) —.9 4) 13. 5) se. 39) s. 9} 4) 11) 13) 6.5 .0 
Corpus Christi 20; 11; 78) 29. 97) 29. 99) —. 06) 59.8) +-1.4) 87) 68) 33) 22) 51) 32) 54) 50) 75 14) —1.3 6) 12.4) n. 33} n. 20; 6) 12) 10) 6.1 .0 
220) 227] 20. 48! 30.04/......| 45.6)...... | 78) 9) 55) 18) 21/ 36) 36) 40) 33) 66] 4.35, +21! 14) 13.5) se. | 54) sw. | 13) 13) 5.3 0 
Fort Worth... ---| 679) 92) 110) 20.32) 30.04) —. 03) 45.4) —2.9) 80; 9) 56) 18) 21) 35) 2.42) +.7} 12) 11.8) n. w. 27; 12) +5) 4.9 
Galveston... . 54) 106) 114) 29. 97) 30.03) —.04) 57. 2) +9) 71} 20) 63) 33) 22) 51) 23) 53) 50) 79) 1.38) —1.4} 11} 12.8) se. s. 19} 4) 12) 12) 6.0 .0 
Houston... .. 138) 157) 190; 20. 88) 30.04)......) 56.8) +.9) 79) 14) 67) 31) 22) 47) 4.08) +.9) 16) 12.6) se. 34) se. 16} 5} 10) 13) 6.5 
Palestine S10) 64) 72) 29. 51; 30.05) —. 03) 49.2) —2.0) 75 60} 22) 21) 39; 43) 44) 38) 70) 4.43) +1.4) 11] 9.1) s. 43) se. 9} 8) 6) 14) 6.2 
34) 59) 134) 30.01) 30. 20) 64) 30) 22] 48} 1.92) —1.6} 11] 15.8} se. 37} s. 19} 4; 11) 13) 6.6 .0 
San Antonio 603 301! 29. 27! 30.00! —. 05) 54.1) —1.3 9! 66! 30! 21) 43) 44) 46 61; .95' 8] 12.7) 35) w. 19/1 12) 7) 9 5.0 -0 


' Observations taken at airport. 
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TABLE 2.—Climatological data for Weather Bureau stations, February 1939—Continued 


dew-point 
from 
norma! 
inch or more 
hourly 
velocity 


Departure 


Mean temperature of the 
Average 


Mean wet thermometer 


Days with 0.01 


1939 
Pressure Temperature of the air 
o |= =x > 
fe 18 | lak 
le D A 1A lalale 
Ohio Valley and Ft.| In. | In °F. | °F. °F.) °F. 
Tennessee 39.0) +2.9 
hatt g = 29. 28) 30. 11 48.6) +4.5] 77] 19} 58} 18} 22 
29.04) 30.11 47.0} +5. 1] 78} 19] 58} 16} 23 
29. 64} 30. 08 45.2} +.9] 74) 9] 54) 22) 22 
29. 52) 30. 12 44.2) +2.6| 72) 19} 54) 16) 22 
39.3} +3.9] 75] 19} 50] 11) 23 
Louisville............- 29. 52] 30. 10 38. 2} +1.0} 74] 19) 48} 14) 23 
Evansville............ 29. 62) 30. 10 37.1} +.8] 68) 9} 46) 14) 4 
Indianapolis.........- 29. 18) 30. 09 33. 2) +2.1) 67) 19) 42) 10} 23 
erre 29. 30. 08 9] 43) 11} 23 
29. 30. 10 35.4] +2.6] 74) 19] 45) 8} 
29. 30. 09 33.9] +3. 2) 70] 19] 43} 4] 23 
29. 30. 08 33. +2.4) 70} 19] 43) 6) 23 
| | 28. 30. 12 37. €| +6.0) 73) 19) 49 2} 23 
Parkersburg. 29. 38} 30. 10 38.&| +4.3] 78] 19] 49] 6] 23 
Pittsburgh *........... 28. 70) 30. 08 34.0} +1. 7] 67] 20) 44 4| 23 
Lower Take Region 27.8) +2.7 
29. 30. 04 27. 4) +3. 1) 54) 19] 35 0} 16) 20 
29. 30. 04 18.4) +. 4] 46] 28) 29|—13) 16; 
29. 30. 06 28.8} +4.3] 55} 20) 37 1} 16} 20 
29. 30. 05 26.0} +2. 1] 56} 20) 35) 16) 17 
29. 30. 06 27.3} +2. 7] 52) 14] 35 2} 16) 29 
29. 30. 05 28. 2} +4.1) 61} 20) 37 2) 16) 19 
29. 30. 06 30. 2] +3. 3) 64) 19) 38 8} 16} 23 
29. 20) 30. 05 32.0} +4. 6] 68) 19} 41 8] 16] 23 
7} 29. 30. 04 31.0] +3. 6] 64) 19} 40 6} 23} 22 
29. 30. 07 29.0) +1.7| 62) 19) 37 23} 21 
Fort 29. 30. 07 29.0} +1. 4] 61) 19] 38 2} 22) 20 
29. 30. 04 26.9) +1. 6) 56] 19] 35 6] 16) 19 
—0,3 
29. 30. 01 +. 4} 44) 28) 27] —8} 16] 10 
29. 32} 30. 02 —1. 8] 36) 18} 23;—12] 11) 4 
29. 30. 03 +3. 5] 53] 10} 34] 16] 20 
29. 30. 03 +1.9} 51} 19} 33 3] 16) 16 
29. 30. 00 —1.0}] 41] 27] 24] 7 
29. 30. 00 —1. 6} 38] 10) 21;—17) 16) 1 
29. 30. 05 +1. 3] 58) 19) 36 4) 22) 20 
29. 30. 02 —.8} 40) 18} 26;—10} 13} 7 
29. 26) 30. 02 53) 19) 32 QO} 11) 14 
28. 30. 00 —65. 2) 38] 18} 
30. 10 —8.9} 40) 17] 10)—34) 15 
30. 13 —8.8} 45) 18} 13)—39) 15 
Devils Lake.......... 30. 12 —9. 5} 39] 17) 6)—35) 8 
Grand Forks..........} 833} 12] 5} 40) 17) 7/—38) 15 
30. 12 —8.0) 42) 17) 12;—37| 8 
Upper Mississippi —0.7 
Valley 
St. Paul, 30. 05 —6.7| 43) 18) 20)—25) 11 
nn. 
Springfield, Minn.....|1,025) 4) 44] 18) 21/—23) 11 
29. 25} 30. 06 —2.2) 45) 13) 28)—12) 11 
28.93) 30. 04 +. 4} 47] 13) 29) —6) 1) 
Charles City.........- 28. 92} 30. 07 16.0) —1.1) 45) 18} 26)/—12) 11 
Davenport............ 29. 38) 30.08 25.8] 56} 19] 36) 10 
Des Moines........-.- 29. 12) 30.07 21.4) —2.3) 53) 18) 32} 10 
Dubuque 29. 27} 30. 06 22.4) +. 2] 52} 13] 33) 10 
Keoku 29. 39} 30. 08 28.1) —.2} 60) 13) 38 0} 10 
Cairo 29. 68) 30.09 38.8} +.3] 71) 9] 48) 15) 4 
Peor 29. 39} 30. 08 27. +1. 7) 56} 19) 37 4} 10 
Spri 29. 37] 30.06 30.6} +1.1] 60} 9} 39) 8} 11 
St. Lo 29. 45) 30. 07 34.4) —.4] 64) 9) 44) 12) 21 
Missouri Valley 23,4) —3.3 
Columbia, Mo.-..-.-..- 29. 21) 30.07) —. 31.6) —.1) 65) 13) 41 2} 21 
Kansas City !_........ 30. 06) — 29.4) —1.8] 61) 41) 10 
30. 96 27.0] —2. 6} 60] 38) 10 
Springfield, Mo...-.-- 30. 06 34.3] —. 9} 64) 13) 44 4} 21 
ss: 30. 06 28.8} —2.2) 64) 7} 41) 21 
30. 08 22.4) 54) 7) 11 
30. 09 20.1; —5.4) 49) 7} 32)—12] 11 
30. 08 16.4; —5.0} 50) 18) 28}—17| 10 
30. 08 15.6} —5. 4] 46} 27;—13] 10 
30. 11 8.4) —5.9) 46) 18) 11 
Northern Slope —5,3 
--2. 1) 46) 12} 32;—12) 9 
30. 13 —3. 2] 48) 12) 22)—40) 10 
| 30.08) —. —4.0} 48] 12] 28)/—30) 9 
| 30.08) . —2. 1} 43} 18} 29|—23) 9 
Miles City.........-.. 30.11) +. —5. 8) 47) 12) 10 
30.05) —. —6. 4} 61] 18} 29}—26] 10 
Cheyenne !___ 30.01) —. —8. 1} 59} 32;—10) 9 
Lander. -. 30. —. —9. 47) 12) 10 
Yellowstone Park....-. 30. 14 04 —8. 36) 23) 9 
North Platte_......._. 30. 06' —. 01 —3.0' 60] 12! 36;—10! 10 


1 Observations taken at airport. 


2 | Mean relative humidity 
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Wind 
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we 
is 
=* 
se. 30 
ne. 7 
e. 33 
s 42 
8. 41 
n. 37 
sw. 33 
a 39 
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73| 6.49] 
36] 67| 1 8} 14 
70) 1 3] 1 
35] 70) 1 5] 18 
75 7] 18 
30} 73 6} 1 
29) 75 5} 1 
22] 68 10} 1 
24| 74 11} 1 
27| 75 9} 1 
26) 75 6| l 
26] 75 8] 1 
28] 74 5) 1 
30] 77 4) 1 
25] 76 71 
78 
21) 77 | 26 
16| 14] 84 | 27 
26; 22) 79 | 28 
24] 19] 75 | 10 
25) 21] 77 | 26 
10 
27| 23) 75 | 10 
28} 24] 74 | 28 
me | 28 
26] 22] 76 23 
26| 79 | 10 
25} 21) 81 | 10 
| 
17} 13] 78 9 
i} 71 28 
23) 19] 75 | 10 
22] 2C} 86 | 10 
13] 10} 82 | 10 
9} 7) 89 | 10 
24} 19] 72 | 10 
14] 10] 76 | 10 
20) 15) 72 | 10 
5} 2) $2 8} 1 
ad 
0} 93 | 6] 9.7 | 10} 7} 7.0 
1] 78 7] 8&9 | 1] 10) 12 1.7 
85 | 10] 10.9 | 19] 10} 1 4.8 
—4| —7|... 10.7 |...| 7] 9} 12] 6.9 
0| —3} 80 19] 11] 11] 6 | 4.0] 5.8 
74 | 
8} 4} 80 ibe | 2] 10} 3) 15 
14] 72 9 
17} 13] 79 | 28] 8 
14] 10) 77 
17] 70 28] 
20} 15| 73 1} 14] 
19} 14] 74 28] 9 
24] 18) 66 10} 4 
35} 30) 76 28} 7 
25} 23] 82 10} 10 
27| 23) 76 
30} 24) 68 6 
68} 1,58] 
_..|....| 62] .98 7) 
23} 16] 64) 1. 26] 7| 12} 
30} 25] 71] 3.98} 23) 8 
24] 15] 56] 1. 52) 7| 11 
19} 12] 66) 1.54 1 “4 
18} 12] 70} 1.55 19] 11 
14] 10] 77) .66 1] 12) 
14] 8] 70] 1.28 19} 5} 
7| 2) 73) .85 19} 8 
70} 0.71; —0, 
9 6 . 53 ll 0.0 
16 .70 16 13.1 
19 .93 17.0 
9 19 5.5) . ‘ 
15 3 . 35 1| 5.5 
16 15) 12. 3) 
ll 1} 1.20 6| 14.0 
13) 0} .68 15) 8. 5 
10) 8| . 04 12| 14. 4) 
19 15 19 
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TaBLe 2.—Climatological data for Weather Bureau stations, February 1989—Continued 
2 
Temperature of the air = 
Bleslé g S 
|» + > | |> 
Ft. Ft. °F. °F. oF) oF. 1%} In. 10) In. | In 
Middle Slope 29,4) —4,4 59, 1.26 4.4 
[5 202 113 30. 00 25.8) —6.9) 58} 12) 37) —2) 9 59] 1.28 | 9) 9 4.0 
Pueblo.. 690 86 29. v6 27.2) —5.7| 65) 12) 40) 21 61} 1. 7| 4.3)17. 8] 6.2 
Concordia......-..--- 58 30. 07 26. —3. 2} 58] 23] 39) —5| 10 64 3} 3.9} 9.3) 6.0 
Dodye City.........- ¥. 86 30. 03 29.1] —4. 1] 61] 12] 42) —3] 10 3] 54 6} 8} 4.2114. 3] 7.0 
93 30. 06 3N. 3} —4. 1] 62] 7) 42) —3] 21 57 5) 7) 3.8) 7.7) 1.9 
Oklahoma City 47 30. 04 37.4) —2.2) 71] 13) 48; 9] 21 60 6} 11] 6.3 1; .0 
Southern Slope 43,4] —2.6 48 —0.6 3.6 
30. 02} —. 03) 45.2; —2.0) 78] 9) 58) 15) 21 47 —.8 4 8. 8} 614.2 .0 
29.99} —. 03) 35.4) —2.7) 65) 15) 49) 8) 3 48 —-.5) 5 w. 4, 713.6 .0 
29.97) —.03] 53.6) —2.4) 85} 9) 65) 30) 21 52 —.4) 4 se. 7| 714.1 .0 
Roswell............... 29.96] —.02| 39.2| —3.3] 68] 15| 55] 3 45 nw. 2124 ‘0 
Southern Plateau 36,4 —0,2 
El Paso... 29. 96] +. 01) 43.6) —5. 4] 69) 24) 58} 17) 3 34 —.3 1 w. 6) 1) 2.1 .0 
Albuquerque 29. 99 30. 0} —10. 5} 57] 15) 44) —6) 3 25 . 32 2 n. 11} 313.5 .0 
30. 00} +. 02} 23.6) —9. 5) 45] 23) 33) 3 20 1.08) +.3 8 n. 9) 4.6 2.0 
Flagstaff..........---. 6, 29. 96] —. 04] 19. 5|—11. 3] 50] 23) 34/—13) 10 18}. 1.52] 6 sw. 7] 11) 5.4 T 
30. 03} +. 04] 48.6] —6. 5} 76] 22) 60 10 39 .89} 6 8. 12} 3.8 
Yuma..... 30. 06] +. 06] 53.2] —5. 4] 78] 23] 65) 32] 10 42 .19} —.2) 3 n. 4 1.8 .0 
Independence......... 30. 04 37.4] —4.8| 66] 23] 49] 14] 2 30 3 1} 3) 4.0 
Middle Plateas 25.9| 5.8 
+. 03) 32.8] —3. 5} 56] 22) 43) 10) 9 20 9} 9) 5.1 
W Innemuecca. . 26.8] —6. 7] 46] 24] 38] 9 24 6| 18] 7.3 
Modena . 21. 0}—10. O} 47] 23] 33) 2 20 10 7 5.0 .6 
Salt Lake City 23. 6]...... 39 22] 32] 2 22 8] 16] 6.9 5.0 
Grand Junction....... 22. 7;—10. 2} 42] 8} 32] 2 20 9} 914.9 10 
Northern Plateau 29.9) —2.7 7.3 
30.1 26.3| —2.7] 47] 24] 35] 9 s. 8| 17] 7.6 2.2 
Boise. 30. 15 30.4) —4.4] 47] 24] 38) 9 | 6| 15168 T 
Pocatello |. 30. 11 21.6} —7. 3) 37] 15) 30 1} 21 19) 7.9 3.1 
30. 08 28.1] —3. 2) 45] 18) 36) —9) 9 14) 6.7 2.0 
Jalla Walla........-- 30. 10 37.4] +.3] 58] 17] 45) 9 7 13} 7.6 .0 
30. 08 35.4) +. 9) 54) 18] 43} 14] 10 7| 16) 7.3 
North Pacific Coast = 
Region 40.6) —1.4 8. 
North Head ......... 30. . 41.0] ~—2.0] 54] 17] 45) 28) 38} 90] 10.47 0} 6) 22; 8 7) 9.3) .0 
30. . 04) 40.6) —. 5) 54) 17] 45) 26) 10 34) 76} 3.13 2} 7) 1018.1] .4) .0 
30. 39.8] —. 8] 56) 17] 45) 22] 10 8] 20) 8.4/2.5) .0 
Tatoosh Island........ 30. . 08) 41.0 48] 15] 44) 29; 9 36] 80} 7.23 6} 3) 19] 7.4) 4.1) .0 
1, 30. 39.2) —3. 3] 21] 48) 24) 20 32] 77] 1.25 2} 17] 7.6) 4.4) .0 
Portland, Oreg........ 30. 40.8} —1.3] 53) 21) 46) 24) 9 34] 5.26 1} 4} 23) 8.7] 5.4) .0 
Roseburg..........--- 30. 41.7} —1.7] 59} 21] 49) 25) 20 35] 78] 4.34 2| 8.3] 3.3) .0 
Middle Pacific Coast 
Region 47.3) —2,5 64) 2,25 5.4 
44.4) —2.8] 50) 17] 50; 31) 1] 38) 2) 30] 81) 4.41 29 7 6} 15) 6.5] .0 
Redding !............- 45.8] —3.9| 73] 17] 55] 28) 8] 37] 28 26] 51] 1.60) 1 28 27 3] 14] 5.7] 5.5] .0 
Sacramento..........-. 47.9} —2.2| 73) 17] 58] 30] 9} 38] 29 33) 59) 1.06 . 2) 29 17 9} 8) 5.0 
San Francisco......... 51.2) —1. 0) 75) 17] 58] 39) 8] 45) 24 39] 66) 1.94 24 7 9} 8) 4.5) .0 
South Pacific Coast | 
Region 51,4) —2,5 59 4,1 
47.7) —3.4 21} 57] 32] 9 31 35) 65 | 10 .0 
Los Angeles..........- 54.0] —1. 5] 76] 15) 62] 38) 2 28 33} 52 5} 412.9} 
San Diego.....-.------ 52.4] —2.7| 22] 60] 36] 2 25 37] 60 6} 7| 4.0] .0 
Weat Indies 
San Juan, P. R-...... 74. —. 9} 82] 15) 78) 66) 1 9} 18} 1) 46) .0 
Panama Canal 
Balboa 6; 92 78.5] —1,. 8] 91) 26) 88} 67) 23 
Cristobal. . 6} 79.9] 85] 27] 83] 73] 16 | 15 5) 4.8 
Alaska | 
—2.9) —2.1| 39) 23) 6 7} 12}....] 4.9)17.5 
26.5} —3.7/ 41; 17) 30) 3) 6 24) 8.6/19.1) T 
13. 0} +7. 8} 33] 15) 20;—20) 4} 19)..../10.7 
Hawatian Islands 
73.1) +2.3 80) 18) 78) 64) 8 M4 10} 6. 0} 0} 


Observations taken at airport. 


4 Observations taken bihourly. 


4 Pressure not reduced to a mean of 24 hours. 
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TaBLe 3.—Data furnished by the Canadian Meteorological Service, February 1939 
Pressure Temperature of the air Precipitation 
Altitude 
oy Station | Sea level 
mean ation ve 
Stations sea level, u reduced Mean, | Mean Total 
1, || to to from from maxi- Mini- | Highest | Lowest Total from | snowfall 
mum mum 
hours hours normal || min. +2/ normal normal 
Feet In. In. In. °F. > F. =F, °F. °F °F. In In. In 
Sydney, Cape Breton Island............ 48 29. 90 30.05 +0. 14 20.8 +1.0 31.1 10.6 §2 -2 489 +0. 48 M41 
88 29.77 30. 06 ll 24.8 +18 33.3 16.4 5 6.49 +2. 08 8&9 
Yarmouth, Nova Scotia................. 65 29. 94 30. 06 . 10 29.0 +3.6 37.3 20.6 48 u 4.53 +. 23 14.4 
Charlottetown, Prince Edward Island... 38 29. 96 30. 05 +.13 17.0 +.4 26.1 7.9 83 —-2 2.82 —. 45 10. 5 
Chatham, New Brunswick... 29.91 30. 02 +. 07 11.5 —2.1 22.6 4 55 —21 2 53 —.19 16.7 
Father Point, Quebec... 20 30. 04 30. 05 +. 09 8.9 —1.5 17.0 35 —13 3. 36 1. 40 33.6 
oucet, Quebec 1, 236 29. 66 29.99 —.03 —.8 —.6 13.9 —15.5 35 —48 2. 45 +-, 87 24.5 
285 29.72 30. 05 —.01 18.9 +2.1 28.2 9.6 41 —12 3. 23 +1. 04 23.4 
Toronto, Ontario... 379 29. 61 30. 04 —.03 24.8 +4.3 32.3 17.3 46 -7 3. 62 +1, 14 19.9 
930 28.93 30. 02 —.07 10.2 —13.2 34 —37 3. 59 +2. 68 35.9 
1, 244 29, 58 30. 02 —3.4 12.9 —19.7 36 —52 3.78 +2. 53 4 
S08 29. 13 30. 04 —. 06 23.6 31.7 15.5 45 4.82 +L 144 
Southamton, Ontario.................... 656 29. 27 30. 00 —.02 20.6 +1.0 28.4 12.9 44 -9 3. 67 +. 83 16.5 
688 29. 30 30. 03 —.04 16.0 +2.9 25.0 7.0 42 —20 5.04 +3. 06 57.7 
644 29. 29 30 05 —. 03 —8.1 12.3 —10.5 30 —30 3. 55 +2. 84 35.5 
Winnipeg, 760 29, 22 30.14 05 —9.0 —10.6 —18.1 32 —38 1.48 +. 64 14.8 
Minnedosa, 1,690 28.19 30. 11 —. 04 -7.7 1.8 —17.2 41 —44 .79 +. 22 7.9 
Le Pas, Manitoba......... 860 29.14 30. 21 +. 04 —17.8 —18.7 —5.0 —30.6 24 —53 . 46 —.07 4.6 
Qu’Appelle, Saskatchewan. 2,115 29. 70 30. 16 .00 —7.6 —12.0 2.6 —17.8 43 1,44 +. 69 14.4 
Moose Jaw, Saskatchewan. 1, 759 28. 03 30.15 —.02 —2.6 —9.7 7.1 —12.4 42 —38 . 38 —.10 3.7 
Swift Current, 2, 392 27.11 30. 12 —.03 —12 —9.9 8.8 38 —43 —. 05 6.4 
Medicine Hat, Alberta................-- 2, 365 27.49 80.14 +.01 2.0 —13.5 12.2 —8.1 40 —49 Rl +. 23 8.1 
I EES 3, 540 25. 24 30.15 +. 04 5.1 —9.4 16.7 —6.5 48 —42 . 63 +. 05 6.3 
Prince Albert, 1, 450 28. 53 30. 22 +.07 —9.6 —11.0 —21.0 41 —42 48 4.8 
Battleford, 1, 592 28. 32 30. 20 +. 05 —0.4 19 —20.6 41 —45 54 +.17 5.4 
2, 150 27.73 1.3 —10.3 9.2 —6.6 46 —44 1.90 +1. 24 19.0 
Victoria, British Columbia_-_-_..........- 230 29. 82 30. 08 +. 05 39.1 -1L3 43.8 34.4 50 24 3. 54 +. 37 2.6 
St. George’s, 30. 25 +. 14 64.0 +2,2 69, 2 58.8 74 55 1.78 —3.01 0 
LATE REPORTS FOR JANUARY 1939 
Cape Race, 99 23.6 30.8 16.4 39 0 5.09 +0. 45 22.2 
uebec, Quebec 296 29. 62 29. 96 —0. 08 11.1 +1.4 19.0 3.2 40 —18 3.00 —. 83 20. 7 
oucet, Quebec. 1, 236 29. 58 30. 02 —.02 —.6 +18 140 —15.1 40 —48 1. 53 —1.15 15.0 
Banff, Alberta. - 4, 521 25. 15 29. 85 —. 03 22.4 +9.0 29.9 14.8 40 —10 1, 52 +.12 5.3 
Battleford, 1, 592 28.12 29. 94 —.18 8.8 +12.6 16.6 35 —19 . 61 +. 08 5.4 
Kamloops, British Columbia............ 1, 262 28. 63 30. 01 —.12 31.4 +9. 6 36.3 26.6 49 ll 1.85 +. 85 18.1 
Estevan Point, British Columbia........ 20 29.92 29.95 —.04 42.4 +2.2 46.3 38.5 51 28 18. 36 +5. 94 .0 
Prince Rupert, British Columbia-.......-. 170 29. 58 29.77 —.10 39. 6 +4.4 43.4 35.9 50 26 10. 55 +. 83 .6 


TaBLE 4.—Severe local storms, February 19389 


(The table herewith contains such data as has been received concerning severe local storms that occurred during the month. A revised list of tornadoes will appear in the United 
States Meteorological Yearbook] 


Width of} Loss| Value of 


Place Date Time path, of perty | Character of storm Remarks 
yards | life 

Cartibams, Tih... $800 | Electrical. -....... Barn burned. 

Knoxville, Tenn. 2-3 5,000 | Heavy rain....... First Creek out of its banks flooding 5th Ave. underpass. 40 homes unin- 
ae for several days. Amount of damage to city streets not esti- 
mated. 

Miss., 10 miles 3 | 3a.m 20,000 | Thundersquall__..| 9 persons injured; 5 residences demolished. 

nortowest. 
Johnston, S. C., and vicinity... 12 2,000 | Thunderstorm....| Residence and several roofs damaged. 
Columbia, S. C., and vicinity. 3 | 3:25 p. m.... 100 0 131, 000 | Tornmado.......... Storm first observed 5 miles from West Columbia, where a tenant house 


was wrecked and 60 trees uprooted. The Brookland-Cayce School was 
next struck; part of the roof was torn off, windows broken, and the upper 
walls damaged. The storm lifted in open, level country to cross the 
depression of the Congaree River and began to descend at Pulaski and 
Blossom Sts. Roofs of 2 buildings of South Carolina University were 
damaged and part of the grandstand demolished in Melton Field. 6 
persons were injured; 53 families homeless; 35 small frame houses de- * 
molished; 3 cotton warehouses and other buildings and about 100 tenant 
houses damaged. Telephone and power lines flattened; path 10 miles 


long. 
Baten Clty, 0 8, 000 do Damage mostly to factory machinery and material. 
South Dakota 8-10 = Wind and snow...| Traffic by trains and cars delayed or stopped, because of much drifting. 
Schools closed on the 10th. 
OS Eee 9 | 2:05 p. m.... Thundersqual! | Motorists used lights because of reduced visibility. Temperature drop 
and hail, from 43° to zero in 12 hours. / 
Greenbrier, Ark., vicinity of.. 9/18p.m 0 3,000 | Tornado.......... House destroyed, 2 others damaged; path narrow. a 


7 
1 Miles instead of yards. 7 
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4.—Severe local storms, February 1929—Continued 


Width of| Loss| Value 
Place Date Time path, of Ee Character of storm Remarks 
yards | life reyes 
Servier, Bowers, and Pike OEROM.  Brevectceds 0 $25, 000 | Tornado. 3 persons injured; church and several houses destroyed; 1 dam- 
Counties, A aged; trees uprooted; th narrow to 200 yards wide and 25 miles long. 
Doniphan to ‘Louis, Mo... 59,325 | Tornadic wind....| 5 seriously much uprooted. Property damage 
325; loss to crops and fruit trees $3,000 

2,600 | Electrical ......... Cattle, barn, contents burned. 

Astoria, Ul. | 3,000 | Heavy hail... Property 

Monmouth, 6 miles 4,000 | Electrical. ........ Barn 

northeast of. 
Alexander, Madison, Vermil- 36,000 | Wind............. Property damaged. 
lion, Perry, Hardin, Mont- 
‘omery, ‘att, Christian, 
andolph, and Clinton 
Counties, 

Terre Haute, Ind 2,000 | Wind............. Poles, wires, and smokestacks damaged. 

Tyler, Tex. . 3,000 | Straight-line wind_| Property 1 person injured. 

| Sleet and glaze....| Steady fall of sleet during most of the day changed to glaze in late after- 

noon. Street and walks hazardous; wires and trees heavily coated. 
Ice and wind...... ck rural buses unable to make their others con- 
uois, Moultrie 58,865 | Wind............- y damaged; 7 persons injured in Shelby County. 
Shelby, Woodford, and 
hristian Counties, 

000 ....-. do.............] Hangar and several airplanes damaged. 

Johnson County, Ind........- SCG 7,100 }..... Damage to poles, wires and buildings. 

New York State; western, |) Cs RR! oe 100, 000 }..... ey Much damage to trees; wires, roofs, buildings, and plate glass windows. 
ate, and northern por- — given estimated damage in Jefferson and St. Lawrence Counties 
tions. 

Macon, Ga., vicinity of ...... 14 | 6:45 p.m... | 000 | Tornadic wind....| 25 persons injured; property damaged; path 15 miles long 

Tullahoma and Manchester, “Mil 60 or more trees blown down and a number of buildings damaged on the 
Tenn. grounds of the State Girls’ Vocational School near Tullahoma. In the 

vicinity of Manchester, 5 tobacco barns blown down. 

Plain Dealing, La...........- 800 | Wind............. Severa! farm buildings unroofed or destroyed. 

Greenville, 8. C., and vi- 20,000 | Squalls...........- Several trees uprooted; house demolished and 3 persons injured. In 
cinities. addition, 2 steel towers carrying high voltage and house demolished; 

the wreckage being scattered over about 9,680 square yards giving some 
evidence of tornadic action. 

Liberty, 8. C., vieinity of. 15 | 6:30. m.... 880 0 5,000 | Tornado... ....... 1 person injured; 2 residences demolished, 5 damaged; outbuildings un- 

roofed; trees uprooted. 

Fi. 0 750 }..... Property da’ ; considerable fruit blown from trees; path narrow and 

Jeff ity, Ala 15 6, 000 d 4 damaged 
Limestone Morgan 1 20,000 | Wind... Property damaged. 

Yount 

Bath, Pa.. 8—13 0 10,000 | Tornmado.........-. Do. 

Huena 3, 260 | Straight-line-wind Do. 

Heavy damage to roofs, trees, and citrus fruits particularly in the Pasadena 
vicinit area. 

Pueblo, Colo., and vicinity. if te Sane, See 15, 000 or, wind, and | Visibility reduced to a mile; damage to roofs, signs, and plate-glass windows. 
Morgan County, Ala., south- | Property damaged. 
western portion. 
W. Va, and Church unroofed; several houses and garages damaged. 
vicinity 
Denver, Colo., and Snow and ice...... Motorists marooned on highways for several hours. 
Detroit, Heavy rain and | Streets and basements flooded; several highways unsafe for travel. The 
‘ wend River ee out ofits banks. 35 homes surrounded by water; more 
than rescued. 
Lancaster, N. Y., and vicinity.| 19-20 |............ Salli saad 45,000 | Flood............. Rains oad poor water from melted snow caused many creeks and rivers in 
[ — New York to overflow. Streets and cellars flooded; some prop- 
y 
Clay Ala., eastern 1 2,000 | Tornado....... .-.| 10 persons injured; property damaged. 
ion. 
windsor, N. C., vieinity of... 21 | 6:30 p. m.... 400 4 75, 000 }..... and barns; path 
jong 
Parkersburg, W. Va.......... Snowfall... Traffic several accidents because of slippery streets. 
Blakely and Edison, Ga.. 1 12,000 | Several injured Proper 
Port St. Joe, Fia., east of... .. 26 | 2:30 a. m_. eee 500 | Tornadic winds.__| First damage to palms along the ary at St. Josephs Bay. 2 persons 
injured; 2 aA demolished; path 20 miles long 
Elloree, 8. C., vicinity of. .... 26 |} 10a. m...... 20-220 |...... 600 | Squall__.......... Barn blown over; outbuildings ed; path Try miles long. 
Moniac, Ga., 2 miles south- 2600 0 3,000 | Tornado. _......-. 25 persons injured; damage to household goods and farm implements. 
east. 
La Fourche Parish, La., | 200,000 | Hail and wind... ps loss, perty damage mostly in New Orleans and suburbs, 
northern portion, to Lake Orte.o0e. path 50 miles long. 

Borgne. 

Sanatorium, Miss., vicinity of. 27 «(| 8:30 p. m.... | 150,000 | Tornadic winds. ..| 7 persons injured; property damaged; path 8 miles long. 

17.5 inches, reported to have been the greatest 24-hour fall for this station, 
recorded from 5:30 p. m., of the 27th to 1:30 p. m., of the 28th. Schools 
closed for the day. 

Des Moines, lowa 14.2 inches of snow recorded in 1044 hours. Streets and highways blocked; 
transportation delayed; hundreds of automobiles stalled. 

Dodge City, Kans... 27-28 Snow and wind...| Blizzard conditions most of the afternoon and evening of the 27th 
and early ae SRE he 28th. Streets and highways blocked. 

Wichita, Kans... . Rain and snow....| Rain began shortly before 5 a. m., of the 27th, to snow, 4:50 to 5:30 
p. >. a. ng reduced to 880 yards. Motor traffic difficult off the 

D ay 

St. Joseph, Mo.._...... Fall of 9.2 inches recorded with e to trees and wires. On some branch 
railroad ic was delayed more than a day. The main highways not 
cleared for travel for 2 days. 

Dayton, Ohio. . to power and telephone wires; minor damage to buildings. 

' Miles instead of yards. 


cout) at thea Mean Temnerature from the Normal, and Wind Roses for Selected Stations, February 1939 


. 
7 
U.S. GOVERNMENT PRINTING OFFICE: 1939 
/ 


Lxvii—19 


February 1939. M. W. R. 


; 
Boy! 


os 


— 
os 


SHOVINANAd ATANOH 


-- 


‘ J 


pay 


Worn y 


se y 1 ou 


< 


> 


+ 


| pepvrystt 


Is & pe 


ssv0oxa MoUs pepsys 


4 


February 1939. M. W. R. 


< Oe a 
& 
| 
| | q ‘i 


Lxvi—21 


February 1939. M. W. R. 


“Burpvad YIM ‘(9M UBIPEMT 98 Jo MOM Sod 


| | \ / ~ / = 7 | | 
pai | | 


LXViI-—22 


February 1939. M. W. R. 


(jesuy) 


quadsed OF sapuy 


quaosad 0} OF 


> 


OL 0) 09 


quaosad OL 


4 
2 
of 


- 
hgh 
7 
= 


Arenige, yesung 


vat. 
x 
Vv 
| 


¥ 


Lxvi—23 


= 
t 
5: 
: 
a. 
= 
ae, 
7 a4 


iti 


— 


=. 


February 1939. M. W. R. 


\ 


i: Ni | 
\ \ — | jae, 4 
i lil i Khe | 
| 


February 1939. M. W. R. 


Lxvii—24 


oof O08 


O2o¢ 


6E6 ‘SPUIAA ‘eovjing 3B [eAe] Beg “JA 


| ax | | | te 
™ ~ — — ——--¢- — — = — 


Lxvu—25 


February 1939. M. W. R. 


= 
~ 
~ 
al 
\ 


= 


4 
A 


08) 


ONS 


a 


: 
Z 6 
02 


€ 
0 


v= 


> 


\ 


6E6I ‘LZ ‘eq ‘Aepuow “urd ey} uO Moug jo ‘EEE ‘seyOUT [BIO], “IIA 


| 
Me ‘ 
re 
~ 
ou » : ~ 4 
~ i \ 
N 
A SS ~ Z 
AS 


February 1939. M. W. R. 


vr 


> 


¥ 
r 


LY 


Areniqeg 


A 
LX 
* o- vy 
re 4, | y 
= ~ —€ + j j | } 


LXVu—27 


February 1989. M. W. R. 


U1) OOO'E 10} SPULM (‘O.) (QUI) SIBqOST “XT 


im 

t 

| 4 3 ‘ \ \ ad < 

her ci? » x ¢ rs Is wa 


LX VII-—28 


February 1939. M. W. R. 


f 


3 
a 


Lxvii—29 


February 1939. M. W. R. 


= awe 


; 
* 


HOIH 


7 
no 


| 


MO1 ¢ 


3 | a OR T | | 


6E6I ‘OT Arzeniqey GWION jo dea “TTX 


an 
~~ 
pe jemoy 


SUOTBAIOSGO JO FEquINN 
NOLLVLS BHL 


‘uoneaaye £q porworp 
UMOUY 

aunssaid oyworpur youlg 
UT 


February 1939. M. W. R. 


uf, 


-- 


4 srue 
i 
4 


Lxvu—30 


C¥ -86% eingesedmey, 6E61 Arenigeg oidomues] TTX 


» 
x > = § 
de 
‘ j > 


‘aie ‘sequinu seddy 

Ul JO PUY JO 

@ ‘Apnojo Apied © O 

‘0081 00. ) 
ONINGON 


February 1939. M. W. R. 


yot 


Al D | | | 
} | ah a a o | > 
PAS 37 ] 1 « | 
& 


MBOIpUy eFuIg 
‘are ‘sequinu reddy 


4104 


‘Soy = 


‘mous ‘Tey ‘ures 
‘Apnop @ 


‘£pnoyo Apued © O 


February 1939. M. W. R. 


jo seqout ur s8ut 


SNOILVASESEO ONINGON 


Lxvii—32 


‘SS Areniqed 


jo du ieqywem “AIX 


& %, \ \ \ 

) \ \ \ y 


